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IV-1 Introduction

Complete genomes of HIV-1, HIV-2, and SIV sequences are
represented in the alignment. For the selection, one of each of
the major subtypes and a few CRF s of the HIV-1 M group was
chosen, plus one N group and 2 O group sequences. Most of
the SIV-CPZ s were included, including new sequences from
wild caught chimpanzees. Three HIV-2 A group and 2 HIV-2 B
group were included along with the single genomes sequenced
to date for HIV-2 G and HIV-2 U. For the rest of the SIVs,
all complete genomes were included. The principle in deciding
which sequences to include in this alignment was to provide a
representative sampling of all primate lentiviruses which have
had complete or nearly complete genomes sequenced. Many
HIV-1, HIV-2, SIVsmm and SIVmac genomes were not in-
cluded, but they can be found in the HIV-1/SIVcpz and HIV-
2/STVsmm alignments. Also, many shorter sequences from
PLVs are included in the PLV protein sequence alignments later
in this compendium. Because of the complicated phylogeny,
most likely muddled by recombination and many cross species
transmissions, we do not show a tree for the PLV alignment this
year. Please refer to the Sequence Compendium of 2005 for a
more comprehensive evaluation of the PLV phylogeny.

The alignment was based on the previous version published
last year, by a hidden Markov model using HMMER and man-
ual editing using the programs BioEdit and Se-Al. It is codon-
aligned, meaning that the correct translation reading frame has
been maintained as much as possible; in the case of overlapping
frames, obviously one will not translate correctly. We have tried
to “reset” the alignment so that each new gene starts in the first
frame; this means in some places empty columns have been
inserted. The HIV-2/SIVsmm vpx gene is postulated to be a du-
plication of the vpr gene and thus there may be two alternative
alignments of this region of the genome, as there are for the
duplicated stem-loops of the TAR element.

Like last year, the annotation is based on known protein cod-
ing regions in HIV-1 and on annotations found in SIV sequence
database entries. The protein cleavage sites that create Gag
pl7, Gag p24 and other mature peptides from the Gag and
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Gag-Pol precursor polyproteins have been experimentally de-
termined for HIV-1 and at least one strain of HIV-2, the study
of analogous cleavages in SIV polyproteins have not been pub-
lished. Two representative genomes have been translated; HI'V-
1 subtype B strain HXB2, and SMM-239. The translations are
provided as a visual aid for finding landmarks in the genomes.
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IV-2  Sequences

Primate lentivirus (PLV) Sequences in the complete genome alignments.

Sequences

Name Accession  Country Author Reference
H1B.FR.83.HXB2 K03455 France Wong-Staal, F Nature 313(6000); 277-84 (1985)
H101_AE.TH.90.CM240 Us4771 Thailand Laukkanen, T J Virol 70(9); 5935-43 (1996)
H102_AG.NG.x.IBNG 1L.39106 Nigeria Howard, TM ARHR 10(12); 1755-7 (1994)
H103_AB.RU.97.KAL153_2 AF193276  Russia Liitsola, K AIDS 12(14); 1907-19 (1998)
H104_cpx.CY.94.CY032 AF049337  Cyprus Gao, F J Virol 72(12); 10234-41 (1998)
H1A1.UG.85.U455 M62320 Uganda Oram, JD ARHR 6(9); 1073-8 (1990)
H1B.US.90.WEAU 160 U21135 United States  Tozser, J FEBS Lert 281(1-2); 77-80 (1991)
HI1C.ET.86.ETH2220 U46016 Ethiopia Salminen, MO ARHR 12(14); 1329-39 (1996)
H1D.CD.84.84ZR085 U88822 D.R.C. Gao, F J Virol 72(7); 5680-98 (1998)
H1F1.BE.93.VI850 AF077336/ Belgium Laukkanen, T Virology 269(1); 95-104 (2000)
H1G.SE.93.SE6165 AF061642  Sweden Laukkanen, T Virology 247(1); 22-31 (1998)
H1H.CF.90.056 AF005496  C.A.R. Murphy, E ARHR 9(10); 997-1006 (1993)
H1J.SE.93.SE7887 AF082394 Sweden Laukkanen, T ARHR 15(3); 293-7 (1999)
H1K.CM.96.MP535 AJ249239 Cameroon Peeters, M ARHR 16(2); 139-51 (2000)
HIN.CM.95.YBF30 AJ006022 Cameroon Simon, F Nat Med 4(9); 1032-7 (1998)
H10.BE.87.ANT70 1.20587 Belgium Vanden Haesevelde, J Virol 68(3); 1586-96 (1994)
M
H10.CM.91.MVP5180 120571 Cameroon Gurtler, LG J Virol 68(3); 1581-5 (1994)
CPZ.CD.90.ANT U42720 D.R.C. Vanden Haesevelde, Virology 221(2); 346-50 (1996)
MM
CPZ.CM.01.SIVcpzCAM13 AY169968  Cameroon Nerrienet, E J Virol 79(2); 1312-9 (2005)
CPZ.CM.05.SIVcpzEKS05 DQ373065  Cameroon Keele, BF Science 2006 May 25;
CPZ.CM.05.SIVcpzLB7 DQ373064  Cameroon Keele, BF Science 2006 May 25;
CPZ.CM.05.SIVcpzMB66 DQ373063] Cameroon Keele, BF Science 2006 May 25;
CPZ.CM.05.STVcpzMT145 DQ373066  Cameroon Keele, BF Science 2006 May 25;
CPZ.CM.98.CAM3 AF115393] Cameroon Corbet, S J Virol 74(1); 529-34 (2000)
CPZ.CM.98.CAMS5 AJ271369 Cameroon Muller-Trutwin, J Med Primatol 29(3-4); 166-72
MC (2000)
CPZ.GA.88.GAB1 X52154 Gabon Huet, T Nature 345(6273); 356-9 (1990)
CPZ.GA.88.GAB2 AF382828  Gabon Gao, F ARHR 20(12); 1377-81 (2004)
CPZ.TZ.01.TAN1 AF447763]  Tanzania Santiago, ML J Virol 77(3):2233-2242 (2003)
CPZ.US.85.CPZUS AF103818  United States  Gao, F Nature 397(6718); 436-41 (1999)
H2A.DE.x.BEN M30502 Germany Kirchhoff, F Virology 177(1); 305-11 (1990)
H2A.GW.x.ALI AF082339  Guinea- Azevedo-Pereira, Unpublished (1998)
Bissau M
H2A.SN.x.ST M31113 Senegal Kumar, P J Virol 64(2); 890-901 (1990)
H2B.CI.x.EHO U27200 Cote Rey-Cuille, MA Virology 202(1); 471-6 (1994)
D’Ivoire
H2B.GH.86.D205 X61240 Ghana Kreutz, R ARHR 8(9); 1619-29 (1992)
H2G.CIL.x.ABT96 AF208027 Cote Brennan, CA ARHR 13(5); 401-4 (1997)
D’Ivoire
H2U.FR.96.12034 AY530889| France Damond, F ARHR 20(6); 666-72 (2004)
MAC.US x.239 M33262 United States  Kestler, H Science 248(4959); 1109-12 (1990)
MAC.US.x.251_1A11 M76764 United States  Planelles, V ARHR 7(11); 889-98 (1991)
MAC.US .x.251_BK28 M19499 United States  Franchini, G Nature 328(6130); 539-43 (1987)
MAC.US.x. EMBL_3 Y00295 United States  Franchini, G Nature 328(6130):539-543 (1987)
SMM.SL.92.SL92B AF334679 Sierra Leone  Chen, Z J Virol 70(6); 3617-27 (1996)
SMM.US.x.H9 M80194 United States ~ Courgnaud, V J Virol 66(1); 414-9 (1992)
SMM.US.x.PGM53 AF077017  United States Novembre, FJ J Virol 72(11); 8841-51 (1998)
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http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=K03455
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=U54771
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=L39106
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AF193276
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AF049337
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=M62320
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=U21135
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=U46016
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=U88822
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AF077336
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AF061642
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AF005496
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AF082394
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AJ249239
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AJ006022
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=L20587
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=L20571
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=U42720
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AY169968
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=DQ373065
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=DQ373064
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=DQ373063
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=DQ373066
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AF115393
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AJ271369
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=X52154
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AF382828
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AF447763
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AF103818
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=M30502
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AF082339
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=M31113
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=U27200
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=X61240
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AF208027
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AY530889
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=M33262
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=M76764
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=M19499
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=Y00295
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AF334679
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=M80194
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AF077017
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Name Accession Country Author Reference
SMM.US.x.SIVsmH635F_L3 DQ201172| United States Kuwata, T J Virol 80(3); 1463-75 (2006)
STM.US.x.STM M83293 United States  Novembre, FJ Virology 186(2); 783-7 (1992)
SAB.SN.x.SAB1C U04005 Senegal Jin, MJ EMBO J 13(12); 2935-47 (1994)
TAN.UG.x.TAN1 U58991 Uganda Stivahtis, GL Virology 228(2); 394-9 (1997)
VER.DE.x.AGM3 M30931 Germany Baier, M Virology 176(1); 216-21 (1990)
VER.KE.x.9063 140990 Kenya Hirsch, VM J Virol 69(2); 955-67 (1995)
VER.KE.x. AGM155 M29975 Kenya Johnson, PR J Virol 64(3); 1086-92 (1990)
VER.KE.x.TYO1 DJ048201 Kenya Omori, T Patent: WO 2007049749-A 13

03-MAY-2007; DNAVEC

CORPORATION
COL.CM.x.CGU1 AF301156  Cameroon Courgnaud, V J Virol 75(2); 857-66 (2001)
GRV.ET.x.GRI_677 M66437 Ethiopia Fomsgaard, A Virology 182(1); 397-402 (1991)
MND_2.CM.98.CM16 AF367411| Cameroon Takehisa, J ARHR 17(12); 1143-54 (2001)
DRL.x.x.FAO AY 159321 Hu,J J Virol 77(8):4867-4880 (2003)
RCM.GA.x.GAB1 AF382829  Gabon Gao, F Science 300(5626); 1713 (2003)
RCM.NG.x.NG411 AF349680,  Nigeria Beer, BE J Virol 75(24); 12014-27 (2001)
MND_1.GA.x.MNDGBI1 M27470 Gabon Tsujimoto, H Nature 341(6242); 539-41 (1989)
MND_2.GA.x.M14 AF328295  Gabon Souquiere, S J Virol 75(15); 7086-96 (2001)
MND_2.x.x.5440 AY 159322 Hu,J J Virol 77(8):4867-4880 (2003)
MNE.US.x.MNEO027 U79412 United States  Kimata, JT J Virol 72(1); 245-56 (1998)
LST.CD.88.447 AF188114, D.R.C. Beer, BE J Virol 74(8); 3892-8 (2000)
LST.CD.88.485 AF188115 D.R.C. Beer, BE J Virol 74(8); 3892-8 (2000)
LST.CD.88.524 AF188116 D.R.C. Beer, BE J Virol 74(8); 3892-8 (2000) )
LST.KE.x.lho7 AF075269 Kenya Hirsch, VM J Virol 73(2); 1036-45 (1999) %
GSN.CM.99.CN166 AF468659, Cameroon Courgnaud, V J Virol 76(16); 8298-309 (2002) £
GSN.CM.99.CN71 AF468658 Cameroon Courgnaud, V J Virol 76(16); 8298-309 (2002) 8
MON.CM.99.L1 AY340701| Cameroon Courgnaud, V J Virol 77(23):12523-12534 (2003) >
MON.NG.x.NGI AJ549283 Nigeria Barlow, KL J Virol 77(12); 6879-88 (2003) e
MUS_1.CM.01.1085 AY340700, Cameroon Courgnaud, V J Virol 77(23):12523-12534 (2003)
MUS_1.CM.01.CM1239 EF070330, Cameroon Aghokeng, AF (er) Virology 360(2):407-418

(2007)
MUS_2.CM.01.CM1246 EF070329 Cameroon Aghokeng, AF (er) Virology 360(2):407-418

(2007)
MUS_2.CM.01.CM2500 EF070331 Cameroon Aghokeng, AF (er) Virology 360(2):407-418

(2007)
DEN.CD.x.CD1 AJ580407 D.R.C. Dazza, MC J Virol 79(13); 8560-71 (2005)
DEB.CM.99.CM40 AY523865/ Cameroon Bibollet-Ruche, F J Virol 78(14); 7748-62 (2004)
DEB.CM.99.CM5 AY523866/ Cameroon Bibollet-Ruche, F J Virol 78(14); 7748-62 (2004)
TAL.CM.00.266 AY655744) Cameroon Liegeois, F Virology 349(1):55-65 (2006)
TAL.CM.01.8023 AM182197  Cameroon Liegeois, F Virology 349(1); 55-65 (2006)
SUN.GA.98.L14 AF131870  Gabon Beer, BE J Virol 73(9); 7734-44 (1999)
SYK.KE.x.KES1 AY523867  Kenya Bibollet-Ruche, F J Virol 78(14); 7748-62 (2004)
SYK.KE.x.SYK173 106042 Kenya Hirsch, VM J Virol 67(3); 1517-28 (1993)
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http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=DQ201172
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=M83293
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=U04005
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=U58991
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=M30931
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=L40990
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=M29975
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=DJ048201
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AF301156
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=M66437
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AF367411
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AY159321
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AF382829
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AF349680
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=M27470
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AF328295
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AY159322
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=U79412
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AF188114
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AF188115
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AF188116
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AF075269
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AF468659
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AF468658
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AY340701
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AJ549283
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AY340700
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=EF070330
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=EF070329
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=EF070331
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AJ580407
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AY523865
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AY523866
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AY655744
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AM182197
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AF131870
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=AY523867
http://www.hiv.lanl.gov/components/sequence/HIV/combined_search_s_tree/d_search.comp?sa_genbankaccession=L06042
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-ACT-AG-AA-GGA-G
-ACT-AG-AA-GGA-G
-ACT-AG-AA-GGA-G

ATGCTCTTA-TGAGTGG
-ATGC-CTAA-TGA-TGG

-ATGCTCTTA-TGA-TGG- -AAT-A-TGA- -
-ATGC-CT-A-TGA-TGG- -AAT-A-TGA- -
-ATGCTCTTA-TGA-TGG- -GATAA-TGA- -

T-AAT---C-ACTGTG-GA-TGAGTGG--TCT-A-TGGA--C-TCAT-
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STM.US.
SAB.SN.x.SAB1C
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1.SIVcpzCAMI13

AGAAGAA

ICTAGAG GGG C-
GAG-CTG-GT--T-C-AAT--AG-TG-T--TC-

-G-CACAGATCTCCTCATGGGATG-

GCCAACAAAGGAGAGAACACCAGCTTGTTACACCCTGTGAGC

-- CAGCATGGAATGGAA

GCAGACATGATG-
-ACAAACAAGCAGGCATGATG-

-CACAGACCTCCGCATGGGATG-CCCCC

TCEF-1 alpha

CTGCATGGAATGGATGACCCGGAGAGAGAAGTGTTAGAGTGGAGGTTTGACAGCCGCCTAGCATTTCATCACATGGCCCGAGAGCTGCATCCGGAGTACTTCAAGA

-AT---G-GCATTAT- -
-AT---G-GCATTAT- -
-AT- - - -GGCATTAT- -

CAGIGICCTITI I IGACATTAS !

- -A-CTCAAACTTCCCAGTGGGATG-
--A-CTCAAACTTCCCAGTGGGATG-
--A-CTCAAACTTCCAAGTGGGATG-

CTCAGATATCCCAGTGGGATG-
CACAGACTCATCAGTGGGATG-
CTCAAGTGGCCTATGAGGATG-C
CCCAGATTGAATGGGAAAGCG -

AG-A-C-T-T--A-GGCATT----- G-amioit

-AC-A-C-T-T--A-GACATT--C-

""""" CACAATZZC TIi6557T!

""" AAéétAééféééééfétfééAAél'"""

Complete

Genomes

--G--

TCF-1 alpha

-ACAC-T-TGA- - -ATAT-TTAGAT-C--A- -AG-G- - TGGA-

C
--CCAACT--G--C-ACAC-T-TGA- - -ATAT-TTAGAT-C--A--AG-G- -TGGA-
-TCCAACT----- C-ACAC-T-TGA- - -ATAT-CTAGAT-C--A--AG-G. -TGGA-

TCCTATGT G-

-CCGAAGT-G--G

--CA-TCCAATGT-G

-T--GACCCAA- -AGAC--T
-T-CGACCCC-CAAGGG--T
-A-T-CGACCCCA-TCGGG--T

TITGATTT-AG- -CCATACAG--<C
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CPZ.CM.05. SIVcpzEKS05
CPZ.CM.05.SIVcpzLB7
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CP% .CM. (g)g SIVe %zMTl45

H2G.CLx.ABT96
H2U.FR.96.12034

MAC.US .x.239
MAC.USx251_1All
MAC US.x. 251 BK28

AC.US.x.E 3
SMM SL.92. SL92]§
SMM.US x.H9
SMM.US x

PGMS53
SMM.US. XSSIVsmH63iF L3

STM.US.
SAB.SN.x.SAB1C
TAN.UG.x.TAN1
VER.DE.x.AGM3
VER KE.x.9063

COL.CM.x.CGU
GRYV. ET x.GRI 677
MND_2.CM.98.CM16

GSN.CM.99.CN71
N.CM.99.

DEN.
DEB.CM.99.CM40
DEB.CM.99.CM5
L.CM.00.266
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SUN. GA 98.L14

SYK.KE.x.KE51
SYK.KE.x.SYK173

NG.x.IBNG
03_AB.RU.! 97 KA(%‘IS'% 2

1.SIVepzCAM13

TCEF-1 alpha

.. . TCAGGCCTGTCAGAGGAAGAG. . .
.. TCAGGCCTGTCAGAGGAAGAG. .
TCAGGCCTGTCAGAGGAAGAG. .

TCAGGATTGCCAGAGAAAGAA.
TCAGGCCTGCCAGAAGATGAG.

TCAGGAATGCCAGAGAAAGAG.
TCAGGGCTACCAGAGGAGGAG .

TCAGGCTTGTCAGGGGAAGAG. . .
TCAGGCTTGTCAGAGGAAGAG. . .GT-

- -CCAGAGCAGGTGCCGTCAGCA.

G- -TTAAGGACATGCATGGTCTT

GAAGACATGCATGCAA

ot
- - -TTACAGACTTATATTCAACA
- - -TTACTGACATGCATGGGCT!

G-CTAAAAACTGC
T-ACTGACACTGC

GTTAGAAGAAGGCTAACCGCAAGAGGCCTTCTTAACATGGCTGACAAGAAGGAAACTCGCTGA
.GTTAGAAGAAGGCTAACCGCAAGAGGCCTTCTTAACATGGCTGACAAGAAGGAAACTAGATGA. .
.GTTAGAAGAAGGCTAACCGCAAGAGGCCTTCTTAACATGGCTGACAAGAGGGAAACTCGCTGA. .

GAGAAGGCTAACCGCAAGAGGCCTTTTAAAAATGGCTGACAAGAAGGAAACGAGCTGA. .
-GAGAAGGCTAACCGCAAGAGGCATTTATAAAATGGCTGACAAGAGGGAAACAAGCTGA. .
GAGAAGGCTAACCGCAAGAGGCCTTCTAAAGATGGCTGACAAGAAGGAAACAAGCTGA. .

GTTA-GAGGAAGTAGCCTAACCGCAGGCTTGCG

TGA- GAGGAAGTA AACCGCAGGCTTG
GTTGGTACAGGAAACTAGCCGACCACAGGCTTG
GTGA»GAGGAAGTAGCCA GACCGCAAGCCTG

Sowiouan)

919|dwo) Ald

GA-GGCAAAACTGAAAGCAAGAGGGATACCATATAGTGAATAACAGGAACAACCATACT
GA-GGCAAGACTGAAAGCAAGAGGGATACCATTTAGTAAGAACAGGAACAGCTGATT

GA-GGCTAAACTGAGAGCAAGAGGAATACCTACAGAGTAGACAGGAAATAACAGCACAAAGA.
GA-GGCTAGACTAAAAGCAAGAGGGATACCTACAGATTAGGCAAGAGACAGCAGCATAAACA.

TGACCTGAAGATTGCTGACACTG-

.GCGCCTGCGCAG A AAC

TGACTTTAG.ACTGGCGCATGCGC . ACAAGAAC

TGGTCAAGGCAGG

.TG.GAGTTGTCATGGTGATGACA

TGATGGCTGTAACCGCGCAGGCGC AATA-AAC----G..
AAGTAGCTA.CTAAGAA-C.AGCTGA. .
TGGTCAGGGCAGGAAGTAACTACTG. . AAA-C.AGCTGA. .

.GGAACTAGCTAACACTGCATAGAGAAGGAA - CTAGCTGA. .
.GGAACTAGCTGACACTGCACAA. GAAGGAA-CTAGCAGA. .

AGA
TAGGCCGTTGCCTAGGAGATGACATAAAGAAG
TAAGCCGTTGCCAGGGAGATGACA

A
Cg GTTTCCTGGTTGCCTAGGAGATGACAT - AAGAAC

GTTAGAACATCACCATGGAGATGACAT -AA-AAC

TCGAGCTTGCT. . .ACA

NF-x-B-I
—_—

. .AGGGACTTTCCG. . ..o vvvns

17T
A.GCACGGGACTTT
AGCGAAGGGACTTT
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SYKKE: x SYK173

_TAR element start

NF-k-B-1 Spl-1IT Spl-1I Spl-1 TATA Box

........ CTGGGGACT. .TTCCAG.............GG.AGGCGTGG.CCTGGGCGGGACTGGGGAGTGGCGA. ... ...GCCCT..CAGATCCTGCATATAAGCAGCTGCT. . . TTTTGCCTGTACT . ottt ittt ettt e it aaas

CT
CTGACACTGC TG--A-G-ATAAG-

266 -A-GCTCA : CA: TTC. . . CIAG : ¢ T-C GCTTGTACG.
T.. . T-C-GC-TGTACT.

. . . L . . . e . . . . LGCTCTTGECTAATCTG.

CCAA. -G.. .AAGG--GTG--T. . C-C-GCTTGTACT. ..

. "GAA--GGC. .-GTA-C..... .CAAG--A-G-AC. . .TC- -GCATTGTATTC. . .AGTCGCTCTGCGGAGAGGCTGGCAGATCGAGCCCTGA
.GAA--GGC. .-GTA-C..... .CAGG- -AAG-AC. .GC- -GCATTGTATTC. . . AGTCGCTCTGCGGAGAGGCTGGCAGATTGAGCCCTGG
......................................... AGTCGCTCTGCGGAGAGGCTGGCAGATTGAGCCCTGG
.GAA--GGC..-GTA-C..... .TTG-GCATTGTATTC. . .AGTCGCTCTGCGGAGAGGCTGGCAGATCGAGCCCTGG
.AAA-AGGC. .-GTA-C..... .TC-CGCATTGTATTC. . .AGTCGCTCTGCGGAGAGGCTGGCAGATTGAGCCCTGG

CTT-.GCATTGTATTC. . | AGTCGCTCTGCGGAGAGGCTGGCAGATTGAGCCCTGE

+1 mRNA start site
TAR element start
5" LTR U3 en(ié LTR R repeat begin

. C. DUIATCATIICTIIITILIAL
.ATG"AGAC

--ATTA-ATCT---T---A-T

A--AG-A---AG-.AA-...
A--—GT-—-TTG GAA-. ..

NF-k-B-1
——y

......... CAA--GGA..-GTT-C.............--GGA-GTAC...TG---A
. .CAA--GG...-GTT-C..... --GGA-GTAC...TG---A--Al
.CAA--GGA..-GTT-T..... . .G---A--Al

TATA Box
£20 D0
C--TCG-GAA-......... ----ACTTTCT-GA--T---A-TATCA----A.TT-CGCT-TGTATTC. . .AGTCGCTCTGCGGAGAGGCTGGCAGATTGAGCCCTGG

LA---ACTTTCT-GA--T---A-TATCA-
.A---ACTTTCT GA--T---A-TATCA-

A.TT--GCTATGTAGTC. . .AGTCGCTCTGCGGAGAGGCTGGCAGATTGAGCCCTGG
A.TT-CGCT-TGTATTC. . .AGTCGCTCTGCGGAGAGGCTGGCAGATTGAGCCCTGG
C... CGCTCTGGC . AGAGGCTGGC

G-
G-C--TCG-GAA-. ..
G-C--TCG-GAA-. ..

. . C...
CACTTITT T T L tALTALIAL L LIAITTICGET S TGTATTC. | I AG ATTGAGCCCTGG
A.TT-CGCT-TGTAGTC. . . AGTCGCTCTGCGGAGAGGCTGGCAGATTGAGCCCTGG
--GGA-GTACT. .GG- .TA-AGCT-TGTATTC. . .AGTCACTCTGCGGAGAGGCTGGCAGATTGAGCCCTGG
.......... CTG. C .G--A-T-GCTT... .. - . TTGCGCCTG-AA-AC. . .AGTCTCTGCTTGGAG.G.CTGCCAGATTGAGCC. TGG
.GG-TG- - -CGAGG TACTTG--A-T-GCTT. .. .. CAGA -CGC-GGCTTG- AACTE. . .ﬁg;STE¥TAETAggAgﬁCCAGCTTGAGCCTGGGAGTT
--GC--GCCAT. .GG-C-GT.ACGG--A-T-GTTT. .. LTA--CT.. -A----CGC-GGCTTG-AACTC. . .AGTCTCTTACTAGGAGA.
.A-GC--GACAT. .GG-C-GT.ACGG--A-T-GCTT. .. JTA--CT.. -A----CGC-GGCTTG-AACTC. . .AGTCTCTTACTAGGAGA .
A-GC--GACAT. .GG-C-GT.CCGG--A-T-GCTT. .. LTA--CT.. -A----CGC-GGCTTG-AACTC. . .AGTCTCTTACTAGGAGA.

TTCTGACTCTT
ACTAGGAG .

L IIGGAZGTACTG. GG
(CAA--GGC. . -GT--T.. ... --GGA-GTACTG. GG-

.CAA--GGC.
GGG.

o
('\rs)>)>)>

[alalal

GGAGTCTCTACTACAGAGG. .CTAAGGGTTG-A-CT- - -AG. CAGATCCCCTTAGAGCAAGGACCAGAGTCCT
G-G-GGCTACCAGAT - GAGCC--GG TGTTCTCTGGTGAGTCCTTGAAGGAGTGCCTGCTTGTAGCCCTGG

G G GGCG. T
- AGTTGCAGCTAGCTCTCCTCAGCGGCCTGGGAGCCC.
SIIATIIICIALIIIICTGIAGCTA CCG- GG AGTTGCAACTAGCTCTCTCCAGCGGCCTGGGAGCCCT

V Complete

Genomes
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CPZ.CM.05.. SIVCpLEKiOS
CPZ.CM.05.SIVcpzLB7
CPZ.CM.05.SIVcpzMB66
.SIVNF7MT]45

CPZ.CM.98.CAMS
CPZ.GA.88.GAB1
CPZ. GA 88.! GAB2
CPZ.TZ.01.T.

CPZ US 85 CPZUS

G.CLx.ABT96
H2UFR. 96 12034

MAC.US x.239
MAC.US.x.251_1A11
MAC.US.x.251_BK28
MAC.US.x. EMBL 3
SMM.SL.92.SL.92B
SMM.US .x.H9

SMM.US .x.PGM53
SMM.US .x.SIVsmH635F_L3
STM.US.x.STM
SAB.SN.x.SABIC
TAN UG.x.TAN1

VE .KE.x.9063
VER.KE.x.AGM155
VER.KE.x.TYOI
COL.CM.x.CGU1
GRV.ET.x.GRI_677

>

D_2. CM 98.CM16
RL.X.X.
C] GA.X,GAB]
RCM.NG.x.NG411

"A M'CMAOO 26

SU\I‘AGAAQ&LM
SYK.KEx.KE51
SYKKEX.SYK173

Sowiouan)

919|dwo) Ald

+1 mRNA start site
TAR element end |

5"LTR U3 end 5" LTR R repeat begin

GAGGTTCTCT.CCAGCAC-A. . WA G T--CCGGTA-TGG--AG-C. ..GGCTC-ACGCTTG. T,
GAGGTTCTCT.CCAGCAC-A. . A GTG- -T--CCGG A TGG--AG-C...GGCTC-ACGCTTG. CT.T..
GAGGTTCTCT.CCAGCAC-A. . A . .GGCTC-ACGCTTG. CT.T..
GAGGTTCTCT.CCAGCAC-A. . A CT.T..
GAGGTTCTCT.CCAGCAC-A. . ﬁ .. E%; .
GAGGTTCTCT . CCAGEAC 6. G-AL .1 116 ETGEETGTTE -~ -CT- - A----- .C-AGT---T--CCGGTA-TGG- -AG- GT GACTC ACGCTTG CT.T..

TAR element end,

GAGGTTCTCT.CCAGCAC-A. .G-A---.---G-CTGGGTGTTC----CT--.A A.C-AGC---T--CCGGTG-TGG--AG-GT. .GACTC-ACGCTTG T
GAGGTTCTCT.CCAGCAC-A. .G-A- G CT--.A A.C-AGC---T--CCGGTG-TGG--AG-GT. .GACTC-ACGCTTG. T
GAGGTTCTCT.CCAGCAC-A. .G-A- G TGTT --.A A.C-AGC---T--CC-GTG-TGG--AG-GT. .GGCTC-ACGCTTG. J..
GAGGTTCTCT.CCAGCAC-A. .G-A- G-CTGGGTGTTC----CT-- . A A.C-AGC---T--CC-GTG-TGG. -AG-GT. .GGCTC-ACGCTTG. T
GAGGTTCTCT.GCAGCAC-TA.GTA- G-CTGGGTGTTCT--ACT-A.A AAC-AGC-AC---CC-TTG-TGG-TAG-C. . .GGCTC-ACGCTTG. T..
GAGGTTCTCT.CCAGCAC-A. .G-A- G-CTGGGTGTTC- - - -CTG- . A A.C-AGC---T--CCGGTG-TGG--AG-GT. .RGCTC-ACGCTTG. T
GAGGTTCTCT.CCAGCAC-A. .G-A- G-CTGGGTGTTC- --CT-- A A.C-AGC---T--CCGGTG-TGG--AG-GC. .GGCTC ACGCTTG. T,
GAGGTTCTCT.CCAGCAC-A. .G-A- G-CTGG! A A.C-AGC---T--CCGGTG-TGG--AG-GT. .GGCTC-ACGCTTG. T
GAGGTTCTCT.CCAGCAC A .G-A- G- CTGAGTGTTC-»--CT A.C- GC---T--CC GTG- TGG TAG GT..GGCTC-ACGCTTG T,
GGTAA-TC-GAAC-A-C-- . --G-CTGGGTGTTCG- . .GACCCT-GCCTGGCGAC. TGGCCATTGCCAGTAGCAGAGACTCCG. T,
CGCTGGTGAGCCTAACCTGG*~GGCCA cc- GGG TAAGA*CCT T.T..
C-A-C--.--G-CTGGGTGTTCG----TTA.G-CTAAC.CTGGT.TGGCCA.CCAGGGG-AAGG-CT. . T,

A G- CTGGGTGTTCG- ---TTA.G-CTAAC.CTGGT.TGGCCA.CCAGGGG-AAGG-CT. . T

A G-CTGGGTGTTCG----TTA.G- CTAAC.CTGGT.TGGCCA.CCAGGGG»AAGG-CT. . T
.C-A-C--.--G-CTGGGTGTTCG----TTA.G-CTA C.CTGGT.TGGCCA.CCAGGGG-AAGG-C .C T.T..

CT-GCT-CG-CTGAG- CCT-AG- - - CTTGC-AGCTA. T-AGCCT. T-CCTG-GT TGA-TAGCTTG .T..

G-
GT.GTTCGCTGGTTA- CC AA-C-G- T GGCCA C-ivviiiaeeennneeesnsnneeeessnnessrssnns . GGGGTAAGGACTCCTTG- - T-CATATAG T . ottt sttt et sttt et e s sttt e s s s e an e e nannnee st seessnn

GCACC GG T . TAAG T
G--AGCC-TTGGA- - -AGGT . . AAAGCGGCCTGGG CCTTTGCTAGAAGACGGTAGAATTTCG.
CG G- -AGCC-TTGGA - - AGGT . , AGAGCGGCCTGG
TGGG-GCCCTTGG-G-T-GGTAAAGCGGCCTGG-AGCCCTT
- A-AGCGGCCT
AG-GGC. CTGGG GCCCTCGG A-T- GGTAAAGCGGCCTG——AGCCCTT
.CAG-GGC.CTGGGGGCCCTCAG-A-T-GGTAGAGCGGCCTG- - AGCCCTT
. TC-TCTCCTG . CAG-GGC.CTGGG-GCCCTCGG-G-TGAGTAGAGCGGCCTGG-AGCCCTTG.
. GAC T:CTT6CGAGTCTCT - -A- C- GCCTGGGAGCCCTG- G- GGCCTTAGC - . -6C - GCCTGGGAGCCCT - TAAGGTATTG .

L. CGGGAGTCGCGECTTG-GAGTCCTGGT - -GT - - -GCGGCCTGGGA-CCCTTG, - - - ACTGGGATAGCCT . AGCT - - - 6C - GCCTGGGAGCCCTGAGCTGGGG . TAGGCACTCCTCGGCACGCTTG. .CT

.. .CGGGAGTCGCGCCTAG-GAGTCCTGGTAGGT - - -GCGGCCTGGGA - CCCTTGC - -GCTAG - GACTACCT . AGCT - - -G - - GCCTGGGAGCCCTGAGCTGGGG TAGGTACTCCTCGGCACGCTTG. .CT.T.

. T-TCTG-AGAG- - -TC-C-GCGTCCTGGGAG- - CTTGGCCACCGGT - AAGCGTCCTGGGAGACCTTGCCGGTAAACGCTCAGTAGACATCCCGCTGCTTGCTTCGCGAAGCGCTTTAAACAT

.GAGA-G-CTCA-CT.AGAGCT-G--T-TC-.CTC--GA-TGAGC---T-CTG-G-A-CTCA-CCGAG. .CCTGAT-AGCTTG. v o ot v vt e e et ttie s s s e siaassrsssnss GGGAGCTAGAGGCTC. .CTTG. .CT.T.

TAGGAGAC. . .TGG-AG.AGCGGC--G--AGCC-TTG-CAG-..... AAAAG- - TAGTAAG . , ACAAGGACTG . .ATCCACCTAGCCTCTACAATTCTCCGTTA. ...... CTTA..CT.T.
GAGAGAC . . o ittt e i e TGG-AG.AGCGGC-CG--AGCC-TTG-CAG-. .. ... AAAG- - TAGTGAG . GTCCGGGTTTG. . . . . GCCGCCCGGTCTTCGGCAGCTCTCCGTTG. v CTTG. .CT.T. .
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H2U FR.96.12034

AC.US.x.239
ACUSxZSl 1A11
AC. USxZSl BK28
AC.US.x.EMBL 3
MM SL.92. SL92B

US H
SMM US.x.PGM53
SMM.US. x SIVsmH635F L3
STM.US.x.STM
SAB.SN.x.SAB1C
TAN.UG.x.TAN1

MND_2.CM.98.CM16
DRL. x X. FAO

Extensive secondary structure

Poly-A signal 5" LTR Rrepeat end, | 5° LTR US5 start
............................. C AATAAAGC .TTGCCTTG. .AGT. .GCTTE\A.AGTé. .GTGTGTGCCCGTCTG. T‘(l_; _(IS_T. PP .G'IG'GACTCT GGTAACTAGAGATCCCTCAGACCC‘(I:'T'(I:'TAGTCA GTGTGG. e
.. . . cevimee-A- -G i AG e A

-T-AC--AGAC

A
--CTA-TGAGTA

.A-C--TATTGA-AGA

CUAGTE

LAA--A
C- - -TAGGACCCTTCTCGCTTTGGGA

-A.
. TCGGTGTTCATCTGAGT -AC. AAGACCCTGGT

[ T-.-
TTAGAAGCAAGTT.

. A— -- C CCTAGTCGCCGCC— -GTCA-.
.. .TAGAAGCAGGTT . - AAG. T---A---.C-CCTAGTCGCCGCC--GTCA-. .TCGGTGTTCACCTG.AGTA- -AAGACCCTGGT. C- - - TAGGACCCTTTCTGCTTTGGGA
... TAGAAGCAAGTT. . -CT---A---.C-CCTAGTCGCCGCC--GTCA- . .TCGGTGTTCATCTAAAGTA- -AAGACCCTGGT . C- - - TAGGACCCTTTCTGCTTTGGGA
A.. . T---A---.C-CCTAGTCGCCGCC--GTCA-. .TCGGTGCTCC-CTAG. ...... AAACCCTGGT. C- - -TAGGACCCCTTCTGCTTTGGGA
T---A---.C-CCTAGTCGC.GCC--GTCAC. .TCGGTGCTCC-CTGA. ..... TAGACCCTGGT. C- - -TAGGACCCTTCTTGCTTTGGGA
A---.C-CCTAGTCGCCGCC - - GTCAC . CTCGGTGTTC- CGTAGC. - - - - AAGACCCTGGT. C- - -TAGGACCCTTTCTGCTTTGGRG
A---.C-CCTAGTCGCCGCC--GTCA-. . TCGGAG-TTC-C-TTAT-..... AACCCTGGTAC- - - TAGGACCCTTCTTGCTTTGGGA

........ . .-.GT... A---.C- CCTAGCCGCCGCC»-GTCAA.CTCGGTACTCA- »AATAAG AAGACCCTGGT C- - -TAGGACCC

C
A- T - TTAGAAGTAAG- T.-.GT. T---A---.C-CCTAGTCGCCGCC--GTCAA.CTCGGTACTC-G-AATAAG. . . AAGACCCTGGT . C- - -TAGGACCCTTTCTGCTTTGGGA
. . TTAGA T G-C.-.GT. --T---A---.C- CCTAGTCGCCGCC* fGTCAA.CTCGGTACTC G-AATAAG. . . AAGACCCTGGT . C- - - TAGGACCCTTTCTGCTTTGAGA
-CATTT.TAGAAGTAAG-C. - .GT. -C-T---A---.C-CCTAGTCGCCGCC - -GTCAA . CTCGGTACTC . . GGTAAT-AG . AAGACCCTGGT ; C- - - TAGGACCCTTTCTGCTTTGGGA

TAGAAGCAAGTC.-AG-.
. TAGAAGTAAG-C. - .GT.

--T-T-A---.C-CCTAGTCGCCGCC--GTCA-. TCGGGGTCCCGGATAA- .GAG.CCCTGGTAC- - -CAGAACCCT(.TCACTCTTGGGG
T---A---.C-CCTAGMCGCCGCC - -GTCA- . CTCGGTACTC- -A-ATAAG . AAGSCCCTGGT C---TAGGACYCTTTCTGCTTTGGGA

. -AGT. ---A---.C-CCTAGTCGCCGCC--GTCA-.CTCGGTACTC--A-ATAA--. . AAGACCCTGGT .C- - - TAGGACCCTTTCTGCTTTGGGC

.-.GT. ---A---.C-CCTAGTCGCCGCC--GTCA-.CTCGGTACTC- -CA A-A-AG.AAGACCCTGGT . C- - - TAGGACCCTTTCTGCTTTGGGA

-AGT. ---A---.C-CCTAGTCGCCGCC--GTCAA.CTCGGTACTC. AAGACCCTGGT.C- - -TAGGACCCTTTCTGCTTTGGGC

.GCA-... -A-T-.A--CC-CAGGACAACCCT. .. vv e arnnss e GGTTACTAAGGA

.T-AGCAA- - -C AT-GC...GC-CCC.TTCCTC. .-GGGAACCCTC.GTT-CTGG S . . .TCTTA

.T-AG...TCAA TCA TGAC CCTCACTCTTGA- -GGG . TAA TTCCT-A - . . GGTTCTCTCTCA

T-AG C-CCTCACTC. .AAG-AGG. --A-C-GTTCCT CTCTC

T—AG. .. fTCA TAAT—CCTCACTC . -TGAA-G. -AGTTCCT '\C TCTC FCA

T-AG. -T-- C-CCTCACTCTC-TGAA-G. - -A-T- . TTCCT-A-TG. CTCTCTCT

GAA. .GC-TCAA--AG-G,TT-G, AGTAC AGTTTCAC TCCGCCTTCTC T I(JC 1G.

TCGCT . TAGTCGCTA-ATTGGAGTCAA- - -CTCATT. ...\ ' s srs.. . GCTGC-CCGAG-CTCTAG-GGT - -ACCT-TCTTACT CTCCTG

AG.C--A--CAAGTTAAGAA . AAGCA- . GTG- . ---—ACT G C-A-.T--GTCTTTGGT. AG-AACTCT.GGTTA-T-G.AGA-CCCTCAGATC-GT- GCAGAGATTT(:ATATCTAGT

L AAA ATTTA AGA
CTCAGATC-GT-GCAGAGATTTGATATCTAGT

T--TAGAAAG-AC. -AGC.
.-TAA.CGAG-CTGCTC-C.
TACAGCAAG-CTGCTC-C.

TA----CT-ATAG-.AG-CTCTTTCTCCTTC-C-CTG.-T-C-G-GATCTCT-ACT- - -GAGA- -GGAG-C.T-
.AT-CATTGG- . TC-AGGTCGGGCTTG
AT-CATTGG- - -G-GA-C-GGCTTGG.

AA.G----TCAT
.CT-CCAAAG-.
.CT-C-AAAG

LACTTTAAA. . LCCTT .
GCCTAAGGCT. . . TATGACT. . e
GCCCTAGGGC. . . TTTAGTGGCT. .. ... -
..... TAGTA. . .AGGCCTTACAGCC. . .-
GCTI'CGAAGC . .TTATTG AAGCCCA. . -

AAGC. ATTG. .AGCCCA. . -
GCAGAAA GGCTTTTACATAGCC -
GCTTACTTCAGGCTTTATC. -

AGT

“GETT A’ ZGAGACTTG-GAGTCTG: - - -CA-CTGTG. C6-ATCAGGAGCGGECTTGAGCCGGG

"'Zfoé"'iAé'AAééilAéf'féé'ééfAif'éAf'éAéAéféAGAéééfAftftAGé

CCTGTT . TAT- CACACTGAGAGCCTACCCCGGE
. ACCTCGCGGG

G, .
CTAG-AZAACC.AAG-CAAGTCT.. ...
TCC---ARACIAACC -GCGA-TC-A.
- .AACT-GCGA-TC-A.

TGCTGCTTTTGATGACCATA. e . . " AGGAGGTTCGGGTTGTGAGC
GCTACGCTTCTATAGCCCAG ....... . . . i AATTCGGGTCGAGCGGG
AG........ TG--GTA C GC C G- CCA GG GTCGGGAGCTCAAGCGG

TGCAGTACA. . .AG...CCTT .CC------ A..GT-TTACTGCAAG.CAA G-TC-C.TCTTTCTCCTTCT....A.AACCCTGTTC-.
TACTACGCG. . CTGATCAGCC. cea- T.G-GTTAACT. . -CAAGTAA-GAGT . . .GC. . . TCTCA- CTGTTCTGCCGGC- -CTCCCAGAAG. - -G-AC--G--AC
TGCTTACGCT. .GATCAGCCCA. . .......------- T.G-G-TAAAC. . GCAAGTAA-G--T.GC-C. . \TCA-C--TT-TG- - -GG- CACCTCCCGAA-GTG- - -A. - -G-G-GC -
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Lys tRNA primer binding site
5" LTR U5 end,

o - C-- .
. AACCAGAGCAGG- - - - . - -Connnnv- G..
5 LTR US end,

AGG- -
GCAACTCCTGAGTG- -
AAC. . CGAGGCAGG

. :TCCCTGATAGAA
LT, .CCAGGCTGAG-

..... TC AAG -
- TACCCAGGTGGG- G- -ACTC-
GGC. .AGTAGAGAA- - - - . - c

AGGACTTCTAGTTA
GAG. .AGTAGAGAA

.CAAGGGTTCGAGTCGCTCCGACCTGTAAGGGACAAGCGGCGGCAGCCGGTCGGACAGACCCACCCGACGAAGAGAGT 470

............. . CAAGGGTTCAGGTCGCACCCACCTGTAAGGGACGAGCGGCGGCAGC . AGTCGGACAGACCCACCCGGCG . AAAGAGT 33471
)

0

; LGATCCGGG-C . GG - AGGAGAAGAGGLGCTGGCARGAACCTCTGEAGGCAGCARMAGLGLGLAG 1 1 AMGAG 867
CCG. .GGTGGACACC-G-.--CA-C-m- -t mmmmmm s m e m oo - T o ittt it ittt i e e sttt e AACAGCCCAGGACTTCAAGCCCGAAGGCG 248

CGC. | GGTGGATACC-G- . - -CA-C---- .AGCATCCCAGTGACTTCAAGCTCGCAGGCG 257

GAG. . GGGACAGCAG-C- . G-C- -TCTCCA. .
GTG. Zéféféixéftféﬁi AACACCT GCA. .G-
GTG. .G AACACCT-GCA. G-

GGGA T -CTC- ces
...... GATCCAGGGCT-. CA-ACET-CCA..

................ TTAAGCCCGCGAGGAGG 246
...................................................... GAGGGGGTAG 248
CTACATATCAACCCGTTCGGAGGTTCGCGGCCGGCAGTCAACAGGCGGTGGAGCAGTCCCAGAAGGCTCCAT 320

......................... GAACGTCAGGTAGGATCGGTGAGCA GCCTCCCAGGGAC 276
CTTACGCAGGGTGA- - - - C=C--C- - - - - mmm o m s mm o= e T oo ettt ettt e ettt i e e et a et a e e a e e e AAGAGAGTCCTGAAACAGGGACTTGAGTAC 278
CTAGGCTCAAG.CG-G-G.

GCTA
[0y Yl el oy oy e el e o € R Y Y O T e S PP AGCATCCC 273
GGGCCAAGCGGCTTCGGGGA-CGCG-GTT GGGTC CAAA -

TCAGAAGAAGTGAGCAGCTGCTGAGAAGAAGGA 862
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Packaging loops begin

.................................................................... AAGCGAAAGGGAAACCAGAGGAGCTCTCTCGACGCAGGACTCGGCTTGCTGAAGCGCGCACGGCAAGAGGCGAGGGGCGGCGACTGGTGAGTACGCCAAAAA 759
. . e . . . AAGCGAAAGTTAATAGGG-CT C GTTCCA- - -AAG-TCTCT--AC-C-GGACT-GGCT--CT- A GTGCACA--GC-A-A-GC-A-A-CG-CGACTG- T-AGTA-GCC--— 324
CGGTAATAGGGACTCGA- -GC-A--GTTCC- -AGAAGA- - - -TCGA-GCA-GGACT-GGCT- -CT-A-GTGCGCA- -GC-A-A-GC-A-A-CG-CGACTG-T-AGTA-GCC--- 299

ACTC- - CTTG- - GAG-TGCACAC - GCAA - AGGCGA - -GCG- - -ACT - GCCAA TTTGACTAGCG AGGCT, GG 149
AA-CG-AA-TTC-AGAGAAGTTCTCTCGACGCAG-ACTCG-CT-GCTGAGGTGCACACA-CA-GAG-CGAGA-C-GC-ACTGGT-A-TACG-CTA---TT 226
AGCG--A--G--A-CAGA-GAGCTCTCTCGACGCA-GACTC-GC-TGCTG-AGCGCGCAC-GC-AGA-GCGA- - -GC-GCGACT -GTGAGTACG-CG--- 758
-GCGA- -GT-AG-C-AGAG-AGATCTCTCGACGCAG-ACTCG-CT-GCTGA-GTGCACTCG-CA-GAG-CGAGA-C-GC-ACTGGT-A-TACG-CAATTTTT 139
i GCGAAAGTwAACC GAG—f—ATC CTCGA——CA G CTCGG TTGCwAAAGC—f——T GGCAAG——GC A-G--CAGC-ACTGGT-A-TACG-TGA---TT 276
AGCG- -AGT C-G-GA--- CTT- - -GAAGTGCAACACG C-AGAGC- -CGACT-GTGA- -AC-CCGAATTTTTT 114
GGACTC AA GC AA GTT CAGA--A(J TCTCTCGACGCA GACTC GC- TGCTG--GTGCACACAGC AGA GCGA-A----ccccmumcecnnaaann.. T 162

. AAACGAAAGTAGAA. . . . . CCGGA. . . .GGCTGAA, . TCTCTCG-C-C, . -GGACTC. 2CT 6T-G. .- TGCACAC-GCGA-AGGCGA-GC-GCG-A-GT TG TACGC A.
- AGTGAAAGTGAAACCAGGGAAGAAAACCTCCGACGCAACGGGCTCG- CTTA- CGG-GTGC- CCC - - - AAGAG- CGAG- - - - ACTCA- AGAGG TGAGTAA
AAAGTGAAAGTGGAACCAGGGAAGAAAACCTCCGACGCAACGGGCTCG CTTA-CGG-GTGC-CCT- - -AAGAG- CGAG- - - -ACTCA AG-GT

TTTTGACT-GCG--GGC-AG---G 336
.TTTTG.CT-GCG--GGC-AG-CCT 810
TTTG.CT-GCG--GGC-AG-CCT 785

................................ GGAGCTACAGAA-CCT-TG-C-CC-GGACTC--TCTG- -GCA-CGCGC-T-GCA- AAGGCGA GC GAA GGT AGT-CCTT-ATTTT-TTTT.G.-T-CT---GA--A-TCCT 121
.AAGCGAAAGTAAGA. (CCGGA. .. GGCTGAA. . TCTC-CG-C-CA. CGGACTC - -CTTGT-G.A- TGCACAC -ACAA-AGGCGA-G. . - -GCG- - T-GTGAGTA- -CAA. . TTTTTG. CTAGCG- - GGCTAG-CCT 320
.AAGTGAAAGTAAC. . .CGGA. .. .GGCTGAA. . TCCC CGGC C.. TC--CT-GT-G.A-TGCACAC - GCGA-AGGCGA-G . . - -GCGGAAAGGT - - - TACGCAA . . TTTTGACT - GCG——GGC AGG-G- 318
.AAACGAAAGTAAA. ..CTGG. ...AGCAGT... GGGACTC- -CTTG- - GAA- TGCACACGGCAA - AGGCGA - GG~ A-GCG- - T-GTGAGTA- - CCTAA- TTTTGACTAGCG- - G- -T-G--G 327
AAACGAAAGTAAGA. . . . . . CCAGA. .. .GAAGT.... . -GGACTC- -CTTG- -GAA-TGCACACGGCAA-AGGCGA-GG-A-GCG- -T-GTGAGTA- fCCTAATTTTTGACTAGCGCGGT G-T-G-- 329

AAGTGAAAGTAAAACCGGA GGCTGA, A.CGGACTC--CTTG--G.A-TGCAC-C-GCAA-AGGCGA-GC-GCGA-T-AAGTG-T-AGT-C-CAATTTTG. CTAGCG- -GGCTAG-CCT 327

G.A-TGCACAC-GCGA-AGGCGA-GC-AA-T-CA-AGGT---...... T-TTTTTG.CCAGCG- -GGCTGG-CCT 148

. .. A. CGGACTC- - CTTA- -G.A-TGCAC - C-G-AA-AGGCGA- GC - ACTC-TGA-GTGAGTATTTA. . . TTTTTG. CCAGCG- - GGCTGG-CCT 454

AGTGAAAGTAA. . CCG GGCTGAA. . A.CGGACTC--CTTG- -G . A- TGCACAC - GCAA-AGGCGA - GC- GCGA-TG-TG-GT-C--A-. . . . TTTTTG. CTAGCG- -GGCTAG-CCT 795

- AAGTGAAAGCAAAACCGGAGGAAGGCTGAC . . TCTC - CG- - CGGACTC-ACTTG- - G-A-TGCACAACAG- - AGAG- - GAGGCG - TA- GGT -AGTACA., . - . - TTTTCTTTG, CTAGC - - -GGCTAG-CCT 130
G GCAGGGAACGCGGC CCTG-ACGC-GG-CTC-GCT-G-GA-AG- - - -ATCACAA-AGGCGA-GC - GA- T-CG-TGGT--?AC AATTTT-TTGTC----G-C-AC--T-G-G 322

.GGCTGAA. .ACTT-CG-C-C..GGGACTC--CT-G--G. A»TGCACAC GCGA AGGCGA GC AA-T-CA-AGGT---TAC-..... TTTTG.CCAGC- - -GGCTGG-CCT 800

-A-TGCTCCT-GAA- -GC-C-GG- CGAG-TAC- . GGAGCG-G-GT-A- -.CCTCC-G-TGA. . .A-GT-AGTAC-T-C-CC 1041

A-TGCTCCT-GAA- -GC-CAGG-CAAG-TAC- . A AGGCCGGC TGTGGAGCG G-GT-. .CCTCC-G-TGA. . .A-GT-AGTAC-T-C-CC 1036

. AA CAAACCACGACG-A-TGCTCCT-GAA-AGC-CAGG-CGAG-TAC-. GGC-TGTGGAGCG-G-GT-A .CCTCC-G-TG -GT-AGTGC-T-C-C

GGAAGAGTGAGAG . TCTTCGGGACACGGCTGAGTGAAGGCAGTAAGGGCGGCAGGAATCAACCACGACG-A-TGCTCCTGTAA-A-C-CAGG-C. .G-TAC AGGC -AGC- TGAGGAGCG G-G-AG- ..CTCC-G-AGT-AAA-GT-AGTACT-C---. 1034
. .GAAGAGTGAGAGTCTTCAAGAGCACAGCTGAGTGAAGGCAGTAAGGGCGGCAGGAATCAACCACGACG-A--GCTCCTGTAA-AGC-CAGG-C. .G .AGC-TGAGGAGCG-G-G-AG .CTCC-G-AG Al T-C---. 1033
. GAAGGAGTGAGAGTCCTTTG . AACACGGCAGAGTGAAGGCAGTAAGGGCGGCAGGATCCAACCACGACG-A-TGTTCCT -GAA- -GC-C-GGTC. - .AGC-TGAGGAACG-G-GT-. .CCTCC-G- TGCG ...-CC 402
.+ .AGAGTGAGAGTCTTCTGAAACTCGGCTGAGTGAGGGCAGTAAGGGCGGCAGGAACAAACCACGACG-A-TGCTCCTGTAA- -GC-CAGG--. . .AGC-TGAGGAGCG-G-GT-. .TCTCC-GTTGC. .--C 522
.AGGAGAGTGAGAGA . CTCCTGAGTACGGCTGAGTGAAGGCAGTAAGGGCGGCAGGAACCAACCACGACG-A-TGCTCCT-TAA--GC-C-GGTC. . .GGC-TGAGGAGCG-G-GA-G .CCTCC-GTTGC. . .A-GT-AGTGCAAC-C-- 1000
.AGGAGAGTGAGAGA . CTCCTGAGTACGGCTGAGTGAAGGCAGTAAGGGCGGCAGGAACCAACCACGACG-A-TGCTCCT-TAA--GC-C-GGTC. . .GGC-TGAGGAGCG-G-GA-G- .CCTCC-GTTGC. . .A-GT-AGTGCAAC-C-- 999

. AGGAGAGTGAGAGA . CTCCTGAGTACGGCTGAGTGAAGGCAGTAAGGGCGGCAGGAACCAACCACGACG-A-TGCTCCT-TAA--GC-C-GGTC. .G-TAC- . . . .AGAC.GGC-TGAGGAGCG-G-GA-G-G----.CCTCC-GTTGC. . .A-GT-AGTGCAAC-C-- 987
AGAACTCCTGAGTACGGCCTGAGTGAAGGCAGTAAGGGCGGCAGGAACCAACCACGACGGAGTGCTCCT - TAA-GGC - C-GGT -G- TACCAGA GGCGTGA-G- - CGGGA-AGGA-GA- GCCTC--GTT CAGGT-A-T-CAACA-AAAA- AGAAAT--C GT-TTGTT- 508
............ AGACGGACTCGGC TGA G G GGCAG AAGG%CGGC GG-»T A-CC-C--CGGAGTTT--C-CGGTG-C-GTGG-CTGAGC-GGA-TAC-G-TAA-AGA- - -CT-T--GACA-TAA- - TCCAAAAG-T- -GAATATCCT- 462

GGAGA GAGCTCCTGAGTACGGCTGAGTGAAGGCAGCAAGGGCGG -C-ACGG--T-CTC-T-T-AAG- -G-GGG- CGGTACCAGGCG - CG - GAGGA GC-G-A-TCG-AG-G-CCT-CG—TT-—A GT-AGT-CA-CA-AAGAGTC-T 489

. GTGAGAG. CTCCTGAGTACGGCTGAGTGAAGGCAGTAAGGGCGGCAGGAACAAACCACGACG A-TGCTCCT-TAA--GC-C- GG C..G-TAC- AGGC. GGC-TGAGGAGCG-G-GTCGG- - - - - .CCTCC-GTTGC. . .--GT-AGTGCAAC--G- 925
. AGGAGGTGAGAG . . CTCCTGAGTACGGCTGAGTGAAGGCAGTAAGGGCGGCAGGAACAAACCACGACG-A- -GCTCCT-GAA--GC-C- GGC . GGC- TGAGGAGCA - GGA-T-GGAGA-GCCTCC-GTTG -GT-AGTGCAAC---- 1013

. AGGAGAGTGAGAGA . CTCCTGAGTACGGCTGAGTGAAGGCAGTAAGGGCGGCAGGAACAAACCACGACG A- TGCTCCTGTAA— —GC C AGC GGC-TGAGGAGCG- G—G - A. .CTCC AGTGAGTGCAAC --GT 657

CCGGCCGCAGAGTAGACCAGCCTGAGGACTCCTTTGAC CGGACCGTGCCGGA-TGC - C--C-GGCTGTGTGTGTGT. . .. ---AA---A-- AGTCAG- -AGGGCTG- 967
GTCAGAAAGACTTCACTGAAGGGGAGGAAGGGCATCACCAGTCGAGTTCCCC G- CG G TAAGT GGGACGCGG G———CGAA AGGAT C CCAG AAA AA T CTGCCA—G—A———A G GTG TGC——GTA—ATCT GG 872
CTTGAGTGAAGGCACGTACAGCTGAGAAG. ACGCGAAGGA, TGC-ACGTGACC- - GAAG-GCTT-G-GAG-A-G-TTCTCGAGT-C-GG-AAA- - - -T-- AG-CTAGTT--AG- -CTA-GAAG-G-C-TA-CCATAA-T-CTCT 400
GGTCCGAGGACTTGAGTGAAGGCACGTACAGCTGAGAAGACGTCGGACGCGTAGGAACCGCGGGGTGCG-CG G- CC..--GAAG-GCTT-G-GAG G-G-TTCTCGAGT-C-G. A T AG G G-C.
............. GAGTGAAGGCACGTACAGCTGAGAAGACGTCGGACGCGAAGGAACCGCGGGGTGCG-CGTG-CC. .G-GAAG-GCTC-G-GAG-A-G-TTCTCGAGT-C- - G-C
......... GTGAGAGTGTAGGCACGTACAGCTGAGAAGGCGTCGGACGCGAAGGAAGCGCGOGGTGCG - COCG-CCAAG- -GG - - CTT-G-GAG-A-G-TTCTCGAGT - C-GG-AAA- - - T~ -AG- CTAGTT--AG--CTA-GA- -
ACGGTCTGCGCAAAAGTGAAAGTAAAAGTGCGCGCTCGTCGCGCAGTCAGGAAGTGGCAGACGAGAGAGCA AG-GA--G- GTGCTC CCAGAGAAGGAGAAG--CT ATTAGGA-G-CTTCA-GCAGG-AGT - -C-C-CCT- - - -A-GTCGA- -G-G-CCT- -A-GTGG 561
.............. GAAGAGGCATCGGCACCGACCGCTGAGTTGCTGAGCGTCGGAGAGGGACGACTC-G-TAGGGT -AG-G- -TAC-AGTT-T-TG-T- -CT--TCAG- -AGAAAGGCT - -GC- - -GACAGGG-C-CG- GTCCCATTA TGGCAACCAAC-CAGTTGG- 866
GCGAAGTGAGTTAACCAAGGAGCCCCGACGCGCAGGACTCAAGGTAAGCGGTGCACCGAACAGTTGTGTGTGTG GTCC-GGGTCCGCT - -AG-AAG- - -GA~ C - CCGAG - CAACC - CAGTAG- -AA-A- -A- -AGA- G-GAA-TAA-GCCGA- - CA-AGTGAAA-G-GG 706
GC . . TAAGAAGCCCCGACGCGAGACCCGCCTCGGTAAGTAAAAAGGAAAGTAARATCAGT GCACTGTG-G- - - - -G- - TCT-GTG- GCCGTG - GAGCA-CG- - TA- G-AAA-GCAA- - CCGTA- GCA-AAAG - - AGAAAA- - - -AGAAGT -AG-CCTGT-G-TGAT--GT 260
GAGTGGCTGAGAGACCTCCGAGGCTAAGGTTCGGCGCGGCAGGTCACCGCGGGAGTGG-A-CTTGACC-GGTA- - - -CT--CTGG-G-CTT - -AAGTG - TAGAGAAA - TGAGCTAGCGAAGG - AGCAG - GCAAC-C-GTC-G-TACT-GG-CT-T-GGG 181

1T
. .GAGTGACTGAGAGACCTCCGACGCGGGTCCGGACCAGAAGAGTGACTGGTAGAACGCGGA-CC-GTCC-GGTA----C---CTGG-G-CTCGTAA-TCTA- - GA-AAA-GTGAG-GCTA-T-GAGCAA-GC-AC-C-GTCAG-TACT-GG-CT-T-GGG 181
.............................................. AGAGAGGCACTGACACTTGAGGC - -A-C-CTCCGCCTGGA- -A- - -AGGT -GA-G-AGA-TGGACTGG - CTGA-GA- - - CAGGA-GTGAGTCA-T- - -A-T-ACTT-ACAAGAATTAGTTGT-C 419
TAATCAAGGAGCCCCGACGCGCAGGACTC. AAGGTAAGCGGTGCACC. ... ... GTATTGTGGTAGTG-GT C. G-ATCCG-TT»--C--GCGAGATCG TA---CAA-CC-AGTAG-T.AAAA-A-AA-AGG-GAAGT-A--C--AA- CAAA----AAGTAAA GGGC 630
TAATTGAAGAGCCCCGACGCGCAGGACTCAAAGGTAAGCAGTGCACTGTA TTGATTGAGAGAG-GT-C-GG-ATCCG-TT---C--GCGAGATCG- -A- - - CAA-CC-AGTAG-C-AAAGAA-A-AAGG-GAAGT -A--C--A C ----AAGTAAGGGCTT 263
. AGGAGAGTGAGAGACTCCTG. AGTACGGCTGAGTGAAGGCAGTAAGGGCGGCAGGAACCAACCACGGCG A-TGCTCCT-GAA--GC-C-GGTC. .G-TAC- AGAC.GGC-TGAGGAGCG-G-GA- . ------ .CCTCC-GTTGC. . .A-GT-AGTGC. -C 478

GCCAGGAAGCTAGGACAGAGAAAGTCTGCTCGGGGCAGGAAGAGAAGACCTGCTTGAGACGAGGATAAG-AG--CTT- ACTG T-»»A GCGG-AGAA-GTAAG- AGAGTAAGACCTCACC G-A- AGT-»»-GC CG A

GGACCCAAGGATTGCCCCTGGCCGAGTGGTCCGGGCTCCACGAAATTTGCTGCGCAGCCCCTTGAAGAG-AG-T- - - -Al GGAC--GT~ ~AGAAG- GT-GCA- - - - TCTAGGC - A- GT-G-TTG-A-AAGG- TAC-C - CACAGA - G- GAGAAACT - - GAAAG- GG -G

GGACCCAAGGATTGCCCCTGGCCGAGTGGTCC GGCTCCAC. . AACTTGCTGCGCAGCACCTAGAAGAG-AG- T---»AG C GGAC--GT--GGAAG»GT-GCA-»--TCCAGGC G-TG- GTT AGA-AAGG-TAC-C-CACAGA-G-GAGAAACT - -GAAAA-G- -G 424
.GTAACGACCCAGCGACTCGAGCCCGCAGGCGAACAGATCCGCGAGAAGCCTTGCCGAGTGCGCCCG - CAAAGCT -C-C-G-A- - - - - TAAGGAGAGAT - - GGC - GTC - CCTAG- G- - GCAGA - TAG- - TGGGAC - - GA- CCTATCCAAGAG- - AAG- - T-CAG-GGTG 411

TAGGCGGTGTGACGGAGAGAAGGCCCCAGCCGAGTGCGTGCCAAGCCACCGGAGAACAAGTGCTGCGC-GC-AT- - - -T-GGTG-CTT-GA-GGGTCT -GGAAG- -TGG-A-AC-T-CTC- -AT--AG-A-GC-T--AGAGATCCT - CG-GAG- -GAGAA- -T-GG-G-G 416
GCGGTGTGACAGAGAGAAGGCCCCAGCCGAGTGCGTGCCAAGACCACCGGAGGACAAGTGCTGCGCAGCCAA- -GGTA-GTGG—TTG—AC GGTCTGG- -A-GGT-G-AGACT -CCTCAG-T--A---G-TACGAGAAACCCT-CGT-A- -GGA-AA-C-C-TGAG-GG- 418
CCCGAAGGCGAGACGCCTGAGGATCGCCTAGCCGAGTGGCCCGGCACGGAGAAAAAAGAGCTGCGCAGC - AAAG G TA- GGTGTCG- - AG CTAGAGG GT-- CAGACCTC AGGTGG- --G-T-GACG-G- - - -TCCCC-CGA-GAGGA-AAACCGCTAGT-G-G- 490

G G-—-GG—--TTCAGA AAG—-AC—-E?A_?_AGA GAGA/R-A--G G

0
C)
IS
i
(=)}

C GG»-C-G-T TGT- . ACCTCT- -TG-CA-A- TGTCACT GAGCA, .
G-G-ACTTG-AG-CA-G-G- - -GCA- GAAGTTCGTG- - TACCT - CAG- CAAGCAC-C-GT - - -AAG- - -ACTGCT-AGGA- -A-CAC-G-GACCTGC 632
GG-C-CGC- GGCAG--GT--GCGGG A TCA CGA-ACT-CCAGAC-AGCAC-CG-TAG- ~CA-CTCAGAGGA- -A-CTC-G-
-GTCCTA GCTGGG! -CTAG-TTAGTACTGTCAAGTAGGCAG-CT

CGCACGAAHA AGAAG*GGT*TCC -CCT- TGC AT*—wG C

.................................................... CAGGGGGGAAGGTCGCTT
AGGTTTCGACCTGGTGGAAGGCGCCGGGAAGTTAAGGTAAGTGAGGGCACTTACCAGGCACTG GGCCA
.................................. CTGAGCTAGGGACCCGAGAGAGGAGACGCCAGTC— fAG G-CC-
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Packaging loops end, rGag and Gag-Pol start

TTTTGACTAGCGGAGGCTAGAAGGAGAGAG . .« o oottt it i it aas ATGGGTGCGAGAGCGTCAGTA. . 'I'I'AAGCGGGGGAGAATTAGATCGATGGGAAAAAATTCGGTTAAGGCCAGGGGGAAAGAAAAAATATAAATTAAAACATATAG 892
MiGARASV S _G_G_ K GGKKKYKLKHI

GG---A- T 1CT G GAG:“AG.
AGGG- -AGG- - -A--T-CCT-G--GAG- -AG.
AGEG--A GT--A--T--CT-G-A-C--GAAG

T--CT-6--6----AG.
AGGA- GGAG- .
GAGA- -GA.,
GGAGAGAGG .
AGAG- -AGG- - A

ATCT--A--G
-ATCT--A--G6C-
C-T-Ceo

AGAG- -AGG---A--T--CT-G--G----AG.
AGAG- -AGG- - -A--T--CT-G-TG-- - - -G.
GAAG G G AGTCTCTAGGT» -CAG G- »A
AAAAACTGTAGCC A AA AGGCTT TI- TCCTACCTTTAGACA GGTAGAAGATTGTGGGAG-
A. TTGTAGCC. . -AA- -GGCTT-TT-TCCTACCTTTAGACA
AAA ACAGTAGCC . AGA— VGGCTT TT-TCCTACCTTTAGACG. GGTAGAAGATTGTGGGAGV
GCA-TTCGTCTACTCTAGGACAGG . GTACGGAATAAGTGGGAG-
TTTT C.ATTGTCTACTCTAAAGAGGGAGTAGGGCATAAGTGGGAG -
AAAAATT -GTA-CCAAAA- -GGCTGTGA-TCCTACCTTGAATAGTCAGGTAGAAGTGTGGGAG . -
AAAAA-TAGAACC. .. .A-AGG-TT-TCT-CCTCTGAGAAAGGAGAGGTAGTATATTGTGGGAG- - - - -
rGag and Gag-Pol start

AAAA--A....... A....T-GCTGTCTTTTATCCAGGAAGGG.GTAATAAGATAGAGTGGGAG-

AAAA»-A ....... A T GCTGTCTTTTATCCAGGAAGGG . ATAATAAGATAGAGTGGGAG
....... T-GCTGTCTT-TTATCCAGGAAGGGATAATAAGATAGAGTGGGAG
CCAG—éégG ATA- TAAg(} GA-T-G

CC-AC TA- --A-
AGGACTGAGTTCCCTA --TTTGA- AGTAGG. . AGAGTGGGAG
-~ -G-CTGAGTTCCCTACTTTTGAGG . AMGAGTAGGAGAGTGGGAG
- -ACT- -GTTCCCT-CTTTTGAGGAAAGA . GTAGGAGAGTGGGAG. . . . .
AG | CCAG- -GGCTGATTGTTCTACTCTTGAGG : GAAGAGGTAGAAGGTGGGAG
CAAG-CTGGCTTAGCAG-G-C- -A- -GCTAGGTCGAGCGGGAAAGGAAA
-GGGCGAC- -GTE- -CAGgg G--T---CA

CC-A- TG-»AG-»GCAGC T-GTC----CA..
C--CCGAAG-GAAG- - -AG-GG-C-AGA-A.
CC-CCGAAG-GA--A--AG-GG-C-AGA-A.
ACAAA-AAGAAAT. .. .AGCTGTCTTTT-TCCA . GGAAGGGATAATAAGATAGAGTGGGAG .

GAAGAGACTC-CACA-AGGAC ..
AGGGAGACTC-CACA- AGGAT- --GCCA-A..
AAGC-GACTC-CACCAGAGA- . G - C ---

T C
GATG CA--TAC-A-G--G--CAA- -AT--G--GG-C--
TCCCA-G-CA--T- EG C]C_C-G---ﬁ---TT AA

fCC --GTCCA- TAG* —ACGTTT TGC AGTAGGCACGTCAGGGTAAG .
-CC--GTCCA-TAG- -ACGTTT-TGC-AGTAGGCACGTCAGGGTAAG.

GGG- -GTGTTAA-T-CAC-C-C--G-CA- - 7
gdG- -GTGCTAA-T-CCC- C-C-AG-CA-- A-G-C AT--G---G-GA-AC- -GAA 54

AAC-CTG-GT- TCG-AAG- -TCTCTC A-C. O G ATA L A 6. GAGOA . C T 6 G RGCTE 6 AR (oA 6 1165
CACGCGGCG-TC-G- -A--A-TA-G-G-TC. . GATCC---CA--TA--A-GC-T---AA--AT--G- --C-TC----GAA- - -G----- CG----T--- 337
e RGCATE 166 A TA € Cace <ATAZ - < <CA=-TA-<=-GC---~CA---AT==G-----=-- C-CC-A--GAAA--G----- GCGC--CCT-G- 900
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W

A2

N

TATGGGCAAGCAGGGAGCTAGAACGATTCGCAGTTAATCCTGGCCTG'I'I'AGAAACATCAGAAGGCTGTAGAC/‘;AATACTGGGACGGCTACGAC(P:ATCCC[TCGGACAGGATCAGAAGAACTTAGATCATTATATAATACAGTAGCAACCCTCTATTGTGTGCATCSAAGG
-GG- -

D_R_

~GCA-AT--AT----TA

-CA--A--AT----TA-G--T-G-T-AGGAG-ACA-T--C----G---G--
-CA-AA--AT----TA-G- -T-GTT-AGGAG-ACA-T--C-G--G---G
A--A TA TC G

A-
A CA
e A A en:

TTC--AA---A-G---A-
-- -G-T-AA--AT----TA-
-T 6-A-A------G--CA

----T-G-T-AGCAGAAA-

-T--CAGT-AC
-T---A-T-AC

GTG--T-GG-
GGTA--T-GG--=--T---A-G--A
C--G-T---C--TC-G---GTA--G-GG- - CA-A- - -AGTGAC
<-TT-G--TGTGT-A-

TGCG
“T--CTGCGTAG-T-GG--C
CTGCGT-A-T-GG

GTA TT--CCTA
CA-A-A-GTAT-GAGC- - GCTAGAA-CA-
--AGA-G--CA-A-A-GTA--CT-C--GCTAGAA-CA-

CCAG-GC--C--A-A-GT-
A--CCA-ACT--CA-A-AGACCT - -GCT
---CAGG----TT- -ACTAG.T----G--T- TAGAAGC

A---CA-G-G--CT-AACTAGAT

TAGAG
--CGTTA-G--CA-A-A- GECA - CATG TAgAA C--

TGTGT--C CA A
CTGCGT-A-T-GG- -CA-T--CGC-GAA
--C--CTGCTGCTG-G-A-GG--C--A---GCG-AA
- -CTGCTGCGTAG-T-GG--C--T--CTCG-AA

G GCGTA----GG--C--A--CA-GGAQ

G--C--GTCT GT--GTA Ci
“CAGT - -GAGT - -G-A-AGCC- - -TC-GA- - - TGCTGCGTTG- - - GG~ - - TGC - - CAGGG-A
ot -CAGT-»GAéET-G»A--»TC GGC- T---CTGTGT A---GGGC TGC---GCC- AC

--CGTTA-G--CA-A-A-GCCA-TTCT ceaa--G-A
ARG A RN aTTa0 (Y TOTANGOAT A T- (- 1AL GASCh G AGe (- SeTager oo TGTGTG- -TGCC- - -TGT----- - -
“GA------ CA-AAA-ACCA-CTT- - - - -TAGAAA-ACAT - ~C- - - - - -A=TT-A-A= - - - - - -T-GGC-T-AC- - - - GTAG- - - GGGCC - - C - - CGC - GAA
GA-A----T--CAC-GTC----TT----TAGAAGCT-AT--G------ A-TT-A-A-AGCC-T-T-GGC-T-A-TT-GGT-G-A-GGGCC- - T- - -GCC-AA
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ATAGAGATAAAAGACACCAAGGAAGCTTTAGACAAGATAGAGGAAGAGCGA .....

. JGCA-GC- AG - - AGA C GC
T ATGCAG- CAC: “GCAG-A-C-GG-AGTAGC - - -A-C - - - AGCAGAGGCATGCTTCTGCGGCTGCTCCTGTTAAACAAACAGTGGTGTCAGCGA
T . CACCATGGAGAAC AGT---A--A--TG- GAACACAG- -AACAAT - AAAG- - G- CAGGGCGCTAGTGCT
. ... .AAAGCAGAAC- A---GAACCTG--CC- G-A----ee-- GG-CAG-G-C-GCA

. .GCTGCCGT AGGGTG
ACGGC-TCCC -AG-AC-GG- - -TGGCC- - -C - GEAGCAGE - GCAGCA .
..... GC-GCECCAAG-AC-GG- - - TGGCC - - - C - GCAGCAAC - GCAGCAG
. oo o COGCATC-TGG GAACAC-G-GCAR-ACTG- -AGTAACT-A. GA-CCC - TgAéGGGGGAGCCAGTCAAGGCGCTAGTGCC e 12
RETETACAGAAMATARCTC - SCCh: CATCT-GT-G- - ARG  CAGAAT- -A-GTCA-AA. GAGGAAACAC@GSEACéfAGféétAAfACAééAAAtAéAéGGAGAGCAAC 5

A TA i GTGCAGTT-C-G---CA G---A-AA--AAC-ACAGCA - CAGGAGGCAAI
AC- - -CAC-GAGA- -TCTAGTGGCAGAA. Ce e ACTGGAACTGCAGAGAAAATGCCAAATACAAGTAGACCAACAGC 1479
ATAGAAACAGCAGAGAAAATGCCAAGCACAAGTAGACCAACAGC 1472

-ATAC- GAGA- -TCTAGCGGCAGAA.
TAC-GAGA- -TCTAGTGGCAGAA. ACAAAAACTACAGAAAAAATGCCAAGTACAAGTAGACCAACAGC 924

CAC- GCGA CTAGCAGCGGAC ........ ACAGAAAAAATGCCAGCTATGAGTAAACCAAGTAA 1447
CAC-GAGA- -TCTAGCGGCGGAC . . o o vttt et ettt ittt e i e e ettt e et e et ia e e e aasaessssss TAAACCAACAGC 1446
T-C-GAGA- - TCTAGTGGTAGAA . CTGGAACTACAGAAAAAGTGCCTGCCACAAGCAGACCAATAGC 842

ACTGAAACTGCAGAAAAAATGCCAGCCACAAGTAGACCAACAGY 958
ACAGGAACAACAGAAACTATGCCAAAAACAAGTAGACCAACAGC 1429
TGTTETMPKTSRPTA

ACAGGAACAGCAGAAATTATGCCAAAAACAAGCAGATCAACTGC 1428
ACAGGAACAGCAGAAACTATGCCAAAAACAAGTAGACCAACAGC 1417
ACAGGAACAGCAGAAACTATGCCAAAAACAAGTAGACCAACAGC 915
AGTGGAACTGCAGAAAAATTGCCAGCTCAAAGCAGACCAACAGC 869
ACAGGAACAGCAGACAAAATGCCAGCAACAAGTAGACCAACAGC 911
ACAGGAACAGCAGACAAAATGCCAATAACAAGCAGACCAACAGC 1355
ACAGGAACAGCAGACAAAATGCCAGCAACAAGCAGACCAACAGC 1441
ACTGGAACTGCAAACAAAATGCCTGCCACAAGTAGACCAACAGC 1085
GAACTGCAGGCAAAAAAGAAAAATGAGCCAACAGT 1426
AAA--A-A-ACTGCAGCAGCGCCATCTGGTGGCCAGCAGC. ACAGCTGCGAC 1299
ACAGAGACATCTAGTGGACAAAAGAAAAATGACAAGGGAGTAAC 837

AAG- -A-A-A- -GCAACAGAGCCATCTAGTGGAGAAAAGAAAAGTAACAGGGAGACAACAGC 1339
.AAA--A-A-ACTGCAGTTACGCCACCTGGTGGACAGCAGAAAAATAACACAGGAGGAACAGC 1328
AAA--A-A-A-TGCAACAGAGACATCTAGTGGACAAAAGAAAAATGACAAGGGAATAGCAGC 1336

AAAA-TGAGAA-GCAGCT. AAAAAGAAAAATGAGéEAACAgC

TAC-GAGA- -TCTAGCGGTGGAA.

C------T-C-GAGA--CCTAGTGGTGGAA. .
I R H LV VE

TAC-GAGA- -CCTAGTGGTGGAA™

GAGA-AG-G-
GAGA-AG-G---C----TG-------
E K K

T-C-GAGA- - TCTAGTGGTGGAA -
T-C-GAGA- -TCTAGTGGTGGAA.
C A----T-C-GA GA-»TCTAGTGGTGGAA
AAG. . .C-AG-G-TAA-GAGA- -TCTTG
AAA--CG--AG»-A A--G- AGTGCCAGCAGAAATGACAGAAAGTGCC CAGCG-CATCT-GTGGCCA-ACTA-G.
AG-G-TATTAG--A-AC--CGCTGCCATCTAGTGGAA. . . .ottt ettt ia i ainaanns
AG---CA- TAG**AGAC——TGCTGCCATCTAGTGGAGAAAGAAAGAAATGCAGf
GG---CA-CAG--AGAC- -TGCTGCCATCTAGTGGAA
--CA-TAG- -AGAC- - TGCTGCCACCTAGTGGAC . .
AG- - -CA-CAG--AGAC--C-CT GCC TCTAGTGGAA ..
AGA-A-G--AG----A----CTT-T, AAGCAGGCCATGATAGAAATGGC--GC AGG- -G-GG-GAA-GCAA- - .
-G---TA-CAG-TA--C--C-CT- CCATC TGGAC . . ottt ettt
GAA---G--AG--A-AC--A- - -TCCATCTAGTGGCCGAAAAGGAAAATGCAGC-TCAG-A- - -G--CA-AGA.
-G»TC-A--AG»-A»AC--C CTGCCATCTAGTGGATAAAAATGAGAATGCAGCTTCA- -A- - TG- - AATGG- G- - -
TGGAAAAAGCAGAAAAT - CA-C-GAA- -AG- - - -G-G-GCAAC-.
--G-GCCAC-.
AAGGAAG CAGGAGGATG-A. ..ttt
AC——TGCTTCCATCTAGCGGCCAAAGGAGAAAGTGCAGCCTCAG A---G---AGA-A.
G -A AC- -CG-T-CCACCTAGTGGTTGAAAGAGAGAATGCAGCCTCAG-AG- - G- - AA-GGAGC -
T-C- GAGA--CCTAGTGGTGGAA

1
. .ACCAAGGGTAAAGAAAAGCAGAATAAAGACCCCCCGGGGGCCGCAGG 83
i ACAAAAGAGAAAGAAACACAGAACAAAGACCCCCCAGGGGCC%%QE% gézl?

AAGC-GC- AG

GG
-A-AATCAG- TGTCACTTAGCAGGGGAACAGGGAGAAC -

.GC
TeAGE IR CCATC 850
-G- -CAA A-GGCAG- GT - CAGGAG - AT - AAGCAGGTGGAACAGGAGGAAGAATTAG - - »TGGCCCT- -TCCA AGA- -GAA- -AGAAG- -AGT - -A- CAGAAACAACAAAAGCAACAGGAACAAAGACAGCAGGAGCCTCAGGCAGC 930
T T---G----G--AAA-A-GGCAG-G-CTAG-AG-AT-AAGCAGGCAGAGCAGGAGGAAGAGTTAG-G-TGGCATT - - TTCAGA- -A-- - - - - A-AAG--GTT- -AGAAAAAGCAGAAAACTCAGGCAGCAGCAGCAGACACACAGC ........ 925
----- C--TG-G--T--AG--C-G--CA AG CAG-AG--AG-A--CGCTGCCACCTAGGGGAGAAAAAGGAAACA - CAG- GGAGG GTAAGAAAGGCAACAGT ]045
-----A---G-G--T--AG-AC-G- -CAAG-CAG-AG--A--A--CGCT GCCACCCAGTGGAGAAAAAGG GGAG-G- - -G TCAGAAGTGCAATAGT 543
A G---C--A-A---G-CAGACT----- C-GCAAAAAATGAAGAAGCACAAGCT . . o v sttt st e st e s e st e e s e e s st et e s s a e s e e e a e e et s s i et e s e a s et et ax et ek e s ts s e e 141
AAA C-G--AG-GA- A- -G- CTTGCAATTGGGAAGATGAGGAAACAGTG AGCTGCCAGCAGCAAT 865
GACATCTAGTGGCCAAAAGGTAGTACAGCAGGAAAAACAAAAGGC 1237

CATC
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Gag pl17 Matrix end Gag P24 Capsid start

CACAgCAATCSGGTCAgCCéAAﬁTTAC CCTATAGTGCSGAACATCCSGGEGCSAATGGTACQ\TCGGGC CATATgAC CTAGAAC'I'I'TAAATGCATGGGTAAQAGTAGTAGAAGAGAAGGCTTTCASCCCAGAAGTGATACCCATGTI'TTgAGCATTATgAGAAGgAGCCA 1327
-A-

oca
¢ e GCAA»-AGCGGGT..
-T---CG--CAA- -AGTAGC-

T-CACCT-G-GGC-G- - -AGG- - -
Gag p17 Matrix end Gag p24 Capsid start

A-CATCT-GCGGCAGAG-AGG- - -AG»-CAA--A TAGGT..
P S S G R G G Q Q

AGA -
“AC-CA-CAGAG-A-AT. .
. --T-GA-TAGAG-A-AT. ..

-CC GA-AAGAG-A-AT. . .CA-A
GGGACAGGCGGTA--T--
GGGACAGGCGGTA--T--T--G-
AACAG- -GGCGTACC- - -TGG

A
C -AAGA- -TGCA- -ACAA- -GTATCAG-
TT- -Ag GCATﬁgAG GG%A CAAA TTACA T-

-TAC Al
-C-TAC--T--AGT--A
-C-TAC-AT--AGC--A-
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<---CT-T--CA-T--TCAG---T----TTGT----- A-AC-------- G--T
T DI N B ~

-A-
- ICT-T--CA-T--TGGTC-
GGGC

-T6
A~ T--TG--A-T
16

----- G--TA-C-G---T-TT--A=-Co--==Gomnnnn--

4

----- CTTGCA---C---CAA-(I;A. ..

--GACA- -CAG-CCA-CA. .
“CTTGAGA- -C-- - CAAGTG. . .
GAGA- - - -TCAAGTﬁ. .

S -C -Al

...-G-CCA. CAC -G----T--AT-A--G- CA C

<A, .. CA-CCAG-ACAAC- -GG- - -AGGAT-A GACC TTCA--CTC- -T
A---T-GC-T-A---GGT-C-----A-C----CA

GC-C-A---AGT-C-A C A----
-CT- .CA--A---A---C- G--GTCA---TCA---
..CA-CCTG- ACAAC--GG---AGG C- -ACC--T-AT-C--CA--T
-ACC--T-AT-C--CA--T
-ACT----AT-C--CA--T
ACT AT-C--CA--T

C---GCA

GCAGC CAAT- CAGGC
GCAGC - CAAT - CAG!
ACAAC--AAT CAGG-

CA-CA- -AGCAGC-TGT- - CAGG-C-
" CA-CAA---GC-C---A--CAGGAT----G--T--CTCC-CCTCA--- 1574

SAuIoud~) R[dwo) A'Td

sjuwugI Y



L007 wnipuadwo)) duanbag ATH

LET

1B.FR.83.HXB2

61 _AE.TH. 90 CM240
2"AG.NG.x.IBNG
3_AB.RU.! 97 KALI53_2
4 xCY94C 032
[UG.85.U455

9

Qv
mm%oﬂ
.*’8&
oo m

e
>
A
(=]

[o)=lelel:

<E2e
o“’ 3‘.\0, Se
..<
U:l
=T
o
S

Y

H
G
C
¢

PZ. 1. SIVLPLCAM13

.0
85 .SIVcpzEK 505
0.

NNNOOZK;EQ"HUGW>
o]
o
)
%)
el
)
0
&
=3

0
=3

g
N
00000
ZZZZS

5.SIVepzLB7
CPZ. 5.SIVepzMB66
CPZ.CM. 05 SIV zMTl45
CPZ.CM.9:

CPZ.CM.! 98 CAMS

N

H2A .GW.x.ALI
H2A.SN.x.ST

H2G.CLx. ABT96

HOU FR 96.12034

MAC.US.x.239

(A
C.US.x.251_1All

MM SL. 92 SL92B"

M.US .x
SMM US.x PGM
SMM.US x, S_}R//[smHG?SF L3

L
1951

]

> 200000°
SrxmElzo
W

A2

N

A}'AG&AGSAA_(IZ_TA%TA(SSTA_? CC'[TC6\GGéACéAA'{AGgAT‘?‘IGA;III'GA%AAﬁT e AATCCAC CTATCCCAGTAGGAGAAATTI'ATAAAAGATGGATAATCCTGGGATTAAATAAAATAGTAAGAATGTATAGCCCTACCAGCATTCTGGACATAAGACS 1649

G-GG-T--A--GC G
G-GG-T--A--GC-C-~C---G----G-A-

G- -TT-A--G-----C---G-G--T

G- GG AT-A--GC-T-

CA
»CCAAT A~-GC-GC-G---TGC-- -
CAA--T--G---C-A--GIGT--C
“CCAAT-A--GC-GC-G---TGT- -~

-TCAA- -A--GC
TC

L 2C---AGGG-AGAT - -
--C--C-6G6-AGAT -

--G-TT-A--GC-TC-G

----AG-A--G---C-A---Ti

ACAA C-AGGC
~C-GACCAGCAGGTCAAGGAC - AGG - - »C- B
--C- GGCCAGCAGGACAAGGAGCAGGC --A-- G -
CC--C-GAGCA AAC C---A--C
AAT - -Ag AGAT- - (-:-GTCC- -A--C--G--G

AR A IO A e T getac
T CAAC-AG-A-A- oo ) S St

A A-C--A
77777777777 A--A--CT-AA--GCT--G-------A------T--T-GGCAG.
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AGGACCAAAGGAACCCTTTAGAGACTATGTAGACCGGTTCTATAAAACTCTAAGAGCCGAGCG\AGCTTCACSGGAGGTAAAAAATTGGATGACAGAAACCTTGTTGGTCCGAAATGCGAACC CAGATTGTAAGACTA'I'I'TTAAAAGCATTGGGACCAGCGGCTACACTAG 1819

A
A--A-----A T--ACCA
“A--A- T-CA--
--A--A---A-AGAC-CA-CA

<-G-z---A--G--A---CAGAG---------- S [, A--A--GA-AGATGCA-CA [N Toceeommn C---CTAG-GC-G--G-GGC- - - - TGTGAATC-C- -C- - - -
FO S YV DRFYKSLRAEQTDAA NA NP D CKLVLKGLGVNTP T L
= -=CAGAG- A T=-776-7T- A= -A=-GA-AGATGCA-CA T T
-A--A---A-AGATGCA-CA
-A--A---A-AGATGCA-CA
A----- GA-AGAT-C--CA--G-
-A--A---A-AGAC-C--CAS-G- -
-A--A---A-AGAT-CA-CA--G-
AGAC-C--CA- -

TCATCARTE CT-FT 1o
-GATGAACC-C-GT- -G-

ACC--»-C-»G-
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EC.US.X.ZS 1_1A11
AC.US.x.251_BK28

AC.US.x.EMBL 3
MM.SL.92.SL92B
MM.US.x.
SMM.US.x.PGMS53
SMM.US x. Sleme)?iF L3
STM.US.x.STM

SAB.SN.x.SABIC
TAN.UG.x.TAN1

COL.CM.x.CGU1
GRV.ET.X.GRI 677
MND_2. Ck/l 098 CM16

ND_1.GA.x. MNDGB1
ND_2.GA.x.M14
ND_2.x.x.5440
NE.US.x. MNE

KE. 5
SYKKEx.SYK173

Gag -Pol fusion TF protein start
Gag p24 Capsid end Gug p2 start Gag p2 end Gdé p7 nucleocapsid start

AAGAAATGATGACAGCAT(CSTCGGGSAGTAGgAGgACCCGgCCATAAGGCAAGAGTTTTGGCTGAAGCAATGAGCCSAGTAACAAATT(SZAGCTACC ............... 1
C-C-CA-C--G EEEEN

C- G-G-CT--G-TG
--C--ATTCAG-C........
CCT--GG-G- - --AG-AGC

A--AA---AGC

G
“TCA--G- -GCAGC-GC - -A-A
—GCTAC——CCCAGC AGA'I'I'TG AAGGAG

ZGC-TC--C - - -GCAGGG-GA.
Ca--T---<-A-G-A---CC-CT-A

CCTT

SZIT-A-AAG---CCTT---CC-TA-AG--CTACCA. |
CT-A-AAG-G-CCTT-C-AC-TATGC-TATACCC

TTTGC-GCTGCT- -ACA-AAA- CAGGAG-A. . . -
TTTGC - GCAG-C - -ACAGA-AGGCGGCCCA

Gag p2 Spacer cmijag p8 Nucleocapsid start

~CCCTCGEAC- - -TGC - AATCCCT . ©
-CCCTGCGAC- - -TGC-AACCCCT. .
CCCTC-CG(CEGGT- -

CAGCAGGGA.
GGCAAGAC

AG
CAGACCA-GCA----CA- . ...
LA 6T EeAGe AGhGAGA
-TA-T-G-CAG.
AGG- - - CCCAGTCA

21
.AAATGCTTCAATTGTCAGGGA l846

-C

C---GCC GGAC e
CA--ATT-TGT - CAGCAG-GAGGGCCTC-AAG- ,
G C- V—ACTCGGGGGGACCACCG GGG-

C-CAGGCAG- CGGGGGGACC-CCG-GGG-T

CC———AAG G-CCCTTGCAC- - -GGC - Al TTGC GCAGCC——ACAGAAGGGACCA
---GCAAC- -CC-TGC-AAGTCAA-TGAGA. ---G-A-- ACCA»

-GCAAC--CC TGC-AAGTCAA-TGAGA. . G A-—AGTGACACCACC
-GCAAC- -CC-TGC-GGGGCAG-TGAAA. -----CA-ACACC
-GCTTC--CC-T-C-GCA-CAAGTAAGA.

ooc

CAAG-
AG-AGAA-GA s
GGC- - -G-A- - ACA-A-G- GAGGACCCCCTGGTTCT . - |
G----- CA-A-AGGAGGACAAGGA GG-G T...
AGGAG-CCCA.

G-A-—- -AC-GGGAG-TCCG.
G- ---CA AA TTACCACCC-GAA-C--C...
CCA-GACAAG-A-G-A-TCCC...

1T
C---GCGG-G-CCTTG--A
-GC TCT CTTTT - GGCAGCAAGTAGGA
TGAC-CA-C-CAGCTTG
C-»-GTAATG CCCAGC-G----TA

V Complete

Genomes

sjuwugI Y

Suoud~) R[dwo) A'1d



(¢4

L007 wnipuadwo)) duanbag ATH

SaWwIouUaN)
919|dwo) Ald

1B.FR.83.HXB2 e e

61 _AE.TH. 90 CM240
2"AG.NG.x.IBNG
3_AB.RU.! 97 KALI53_2
4 xCY94C 032
[UG.85.U455

9

A

mgga

.*’8&
S
N
a§<§

I

N

o)
oot

[o)=lelel:

<2l
o“’ 3‘.\0, Se
..<
U:l
=T
oo
S

Y

H
G
C
¢

PZ. 1. SIVLPLCAM13

.0
85 .SIVcpzEKS05
.0:

NNNOOZK;EQ"HUGW>
o]
o
)
%)
el
)
0
&
=3

0
=3

g
N
00000
ZZZZS

5.SIVepzLB7
CPZ. 5.SIVepzMB66
CPZ.CM. 05 SIV zMTl45
CPZ.CM.9:

CPZ.CM.! 98 CAMS

N

H2A.GW.x. ALI
H2A.SN.x.ST

H2G.CLx.ABT96
HOU FR 96.12034

MAC.US x.239
A
C.US.x.251_1All

GG-G-CCA--C-GA

AGA---CCAA=-----=-- -G- SA---T-T--A--GC-A-----A-----A-
R K I K C WREe K E 6 H S A R QCRA_P
Z-CCAA 2GG- G--A- ATITToAT-TT-AS

MM IS_I]§ 92.SL92B"
SMM US.x PGM
SMM.US x, SII\\//[smH“SF L3

L AGGGEGCCTCCAAGAAGATCAGGAGGAAATCCA-A-T-A-GA- - - -A-
CCTAAACTAGGGGGAGGACCTAGGTTC ............ C-C--A--C-

Lve -A-GG
Tk A-AAG- - -A--G--A. . 14

AT - .. AAGG-CCCT-G--G-AA 1669
oA GGT—T——A——TGTTCTG———G e T——ACT———C——A——G———.

GA
ND_2.x.x.5440 C--A--GTTT--A--TGT-CTG--G
LST.CD.88.447 .
LST.CD.88.485 . .GGAAGGTTTGTAAGAACAGGAGGAGGAGGCCCTAGA
“%’%%8%}1524 - GGGAGATTTGTAAGAACGGGGGGAGGTGGCCCAAGA - GACC - C-C-
L. . .X.1ho

. .GGCAGGTTTGTGAGAACAGGAGGAGGAGGTCCCAGG- -ACCCC-C-
GGA--A-CCCCA

A-
CCAGAGGACCACCCCAAAGGAAGGGACAACCC
CGCCGACAAGGCRW-CAAA-C

- AGA-GACAGA- - -GA--C

CTAGA-GACAGC - - -GA- -C--T TGTGCAA- -GG

G GG A (CCCCCCAGG-CAGA- - -G- - - - -AT T-T---A-AG
AAGGGAGAGGGGGACCAAGAAGAACTCCCCCAGGACAAA - C-GA- - - -AT T-TT--A-A---C- 446
GAGGTTTGTAAGAATAGGAGGAGGAGGACC AGG- - - CCCA-G-CT-----T A--TCT- - -A-ATC-G- . 231
GGAGAGG- CCAACA-GA--C--T 6T AT TCTTCAA A6 €L ICCTAGG. (ALAA J6CTT. L T
AGATCA--GA-- - -A--C-A---=----- GC--ATT------- TGCAA-A-G-C- - - -AAAAG- -ACTT- - -GCT. . 2093
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Gag-Pol -1 ribosomal slip site
Gag p7 nucleocapsid end’ Gag pl start Gag pl end‘fGag po start
HIBFR.83HXB2  ............. GGCTGTTGGAAATGTGGAAAGGAAGGACACCAAATGAAAGATTGTACT ........................... GAGAGACAGGCTAATTTTTTAGGGAAGATCTGGCCTTC ...... CTACAAGGGAAGGCC ......... AGGGAATTTTCTTC 2137
e .. G _C ( C G _ = G__H _Q  C T e e e el . Q FF7 G K I S E . G A - 7RGfEN7FF75L75

Ga;

01_AE. TH 90.CM240

SEOTI0wm>
290
A
8E

00!
het
=N
~
(=lel
2
g

(%)
m
o
N o
Thown:
T
%
S
3

ANT70
1.MVP5180
LANT
01.SIVepzCAM13
M.05.SIVcpzEK 505
.05.SIVepzLB7
CPZ.CM.05. SIVcpzMB66 .. . . . . -- .
CPZC 05 SIV LMT145 . . C G - . . . A e GGG~ --G-
CPZ.CM .. . . . . .--A . ..G- GC»-GG AT AAAGAGACC-
CPZ.CM.! 98 CAM5 . . C A AACTGGA . . . A . G-GC--G--AT-AAAAAGACC-
CPZ.GA.88.GAB1 . . C--A . AR GA* . --GC
CPZ.GA.88.GAB2 .. . A AAAT. ... . .. G-G .
CPZ.TZ.01. TAN1 . . . .. C--C-T .GT--GGGTGCAGACC -
CPZ.US.85.CPZUS .. . G . . ACAT G-GC--GG-AT-AAAGAGACC - - -
X.BE! . . . . GGGG .AAA TC

OO(‘\\.\.\.\\\\\\\\.O‘)
NNNOO_Z_W~

G.CL.x.ABT96
H2U.FR.96.12034
Gag-Pol -1 ribosomal slip site
ol start
Gag p8 Nucleocapsid enq\rGﬁg pl Spacer start Gag pl spacer end Gag po start

-------------- AATG-AC--TGTT---GCCA-A--CC-A. . ittt cC- C'-)----CFCCé 2397

W K CG K M D HV M AKCP . .
-AATG-AC--TGTT---GCCA-A--CC-AT .~
-AATG-AC--TGTT---GCCA-A--CC-A....

MAC.US x.239
Pol

Sk
MAC.US.x.251_1A11
MAC.US.x.251_BK28
MAC.US.x.EMBL _3

.CC-
. AAAGAAGCCCC-

SMM.SL.92.SL92B .AAAGAAGCCTC-
SMM.US x.H9 i . -A-C---C--TGT .AAAGAAGCCCC-
SMM.US x.PGM53 .. . - C---C--TGT CC
SMM.US x. SIVsmHﬁ%SF L3 i . -
STM.US x.STM .. . -C-AC-G--C--T--G---GCCA- A--CC A....
SAB.SN.x.SABIC . eesso-- C-- -C-GCCC--AC--T--G -CAA....
TAN. . .
VER.
VER
VERKI
VE CGAG-
COL.CM.x. . GACAGCCATCTTCCCC-C.
GRV.ET.x. —G-AG GAAACCAAG-AATTT-G-G- AAT 2244
D_2.! . CAGTGGCAAACCCA- ---C--C-C.. 2097
RL.x.X. FA( i . - . . ... .CAGCGGGAAACCCA--------- C:- 1659
RCM.GA x.GAB1 . C .. . . GA CCTGGGG. . . . “TCA-GGGAAGCCGAGGAACTT-CC-T-GA 1574
CM.NG.x.NG411 . -G------- T--T-T ------ G----- cC v -A-G---T e .GCA GGGAAACCGAGGAACCT CCCT GA
D_1.GA.x.MNDGBI . e . -- - -C.
D_2.GA.x.M14 . CAGTGGCAAGCCCA
D 2xx.5440 ... . .....-----==TT--G------G-TCC------T-T-----GGA-C--C............ovvuvvvvnnnnnnnn . .CCA-AGAT--TG--------------T-C-CCCTGGGG. . ... vvvvnrrsn CAGTGGCAAGCCC
E.US.x.MNE027 - C
ST.CD.88.447
CD. A-
. AAACCAA-AG

. gCGACACCAATC AGG

AG-CCC CA C

CAAGAAGGGGCC- ----C--C-C--1
GGCA, GAGG- - -CCAAGGAACT

GCCGA C--C-CC-

- ACCAACTCAGACA-AG-CGCT-T- - - - CTTC-ACAGGAAGCCGA- - - -C- -C-C-G

TAACACTAATGATC--G------ TA AG-AT- - TCCCAGGAACTTTGTACAGTACT 1949

EB . . LACT .CTCCAGGAGACC. . .CA----C----- AG 1925
DEB. CM 99 C 5 CTCC-GGAGACC. . .CA-------- T-GG 1919
L.CM. C C e . . . “AAAATCCCACCG-TC-GAGGA-CGA 2076
TAL.CM. OI 8023 CTCCGGGGA TC- A Cerietiiveisss C--cC cees .-AAGATCCCCCCG TC--GGGA-CGA 1571
SUN. GA 98 Ll4 CCCGGC ATG A s CAA-GA- T-TGG-CCCTGGAA. - . CAGGGGGCCGCC ----- C----CAG 2437
SYK.K .. AA -AGGG- - -GGGAA. . . . . CAGGAAACCCCC--CA -G 1872
SYK. KE x SYK173 --------------------- AGGA---GGGGT. .o vvvvvnnnn - CTCCAGGAGGCCCCC--CC--C--C-CAG 2235
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Pol

Nk
C.US.x.251_1All
AC.US.x.251_BK28
AC.US.x. EMBL 3
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SMM.US.x.PGM53
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STM.US x.STM
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AGAGCAGACC. . . .. .AGAGCCAACAGCCCCACCAGAAGAGAGCTTCAGGTCTGGGGTAGAGACAAC . « . v vttt ittt ettt e ettt a e it a e i i eeaann e 2198
Q S R _P E P_P F_ GV E T T .

P T A E E S
7RANSPTRRE[

2
GGCAGATCCAGCAGCGGAACTGTTGGAGAGATATATGCAGCAAGGGAGAAAGCAGAGGGAGCAGAGGGAG 2551
.AGCAGAGCCAGCAGCGGACCTGCTGGAGCAGTATATGCAGCAGGGGAGAAAGCAAAGAGAGCAGAGAGAG 2544
GATAGACCCAGTAGAGGACCTACTAGAGAAGTACATGCAGCAAGGGAAAAGGCAGAGAG/C\GgIC\GégéGﬁg %gg(z)
CACCATCTG ACCCCC . . e GATGAACCCAGCAGAGGGCATGACACCTCGGGGGGCGACACCATCTGCGCCCCCTGCAGATCCAGCAGTGGAG 2527
G AC ACC. . . B I P P GATGGACCCAGCAGTAGAC 1878

cc. . . . e ... TCCAGCAGAACCAGCAGTGGATCTGCTGACCCCGACAGCCCCTCCAGCGGACCCAGCAGTGGAT 2033

...... e teeeeiieediiieeiiieesiieee. .. . AGAGGACCCAGCTGTGGAT 2456
PR G P S C

ED
AGAGGACCCAGCTGTGGAT 2455
.. .AGAGGACCCAGCTGTGGAT 2444
.. .AGAGGACCCAGCTGTGGAT 1942
...... AGATCCAGCAGCCCGG 1899
.. .AGAGGATCCAGCTGTGGAT 1941

.. ATCCAGCTGTGGAT 2385

.AGAGGATCCAGCTgIgGﬁ¥ %AH%
. .GCCGGAGGAAAATTGGTATGCAGACAGACCTCCGACCAGAGGACCAGGGCCAGACGATCCAGCAACAGCCCTGTTAAAGCAGTAT 2570
................................................................. CACAGGTTCGCCAGCTGCGGGA 2350
ATACGACCCTGCAAAGAAGCTCCTG 1879

ATACGACCCAGCAAAGAAGCTCCTG 2384
.CTCTACACCTTACGACCCAGCAAAGAAGCTCCTG 2376
........ ATACGACCCAGCAAAGAAGCTCCTG 23841t

ATGCCAGGGATGGAAGACCCAGCA ATGCTGTTAGAT 2
GCTGACCCCATCAGCTCCTCCATTGCCAGGATACCTCCAGGAGGATCCGGCCGAGAGGATGCTC 730
...................................... TGCAGAAGAGATGCTAAAGAATTAT 1645
GAGAGAGGAAGGATGGAATCCCCAGTACGATCCAGCAGAAGAGATGCTCAGGAAATAC 660
........ AAGAGGTGACTC! AAACCTCTGCAG 1844
GA GCCAGGGATGGAGGATCCAGCAGAGAAGATGTTATTAGAC 094
.ATTGACCCCATCAGCACCCCCGATGCCAGGGTTGGAAGACCCGGCAGAAAAGATGCTGTTAGAC 1727
AGAGGACCCAGCTGTGGAT 1936
AATGGAGAGGAGCCCAACACAAGCAGAGAGA 425
. ATGGAAAGGAACTCAACAAAAGCAGAGAGA 1425
C-CC . . . . e . . . . CATGGAGAAAGTGCCTCC ACAAGAGCAGAGAGG 1422

=G TG- - - GGAG. . . . . e . . . [ AATGGAGAGTGCTCCAACAAAAGCAGAG %

TCCYCC.
“GATG- -T-AG-GGCT - - C6CCA- CTG - CCECe
.GATG- -T-AG-GGCT - -CACCA-CTG- -CCCCC.
.-ATA--T-AG-GGCT--CGCCA-CTG-CCCTCC.

CAG- -GACACAGTT - GT-TGGA-C-AA- G- CCECCC
...é...GG GATGCC-TT-A-CC--A-GG-C

TIC- TTGA'féttféf'éfl'iéééAfééAéAééA'ff'téA'tt
CHE TTeAGACCTAC ! G-TCC--G

TA CTT

--AG TCAA-CTCTCTCC
CC-GC-AGAG-AG GA-C-GGTCAA-CTCTCCCC-C--GT...........
TT-CATCG-TCATGCCTAC-G- - C-CC-AGATA- - - C- - - -CCGG- G-AC-TCTCCCC - . . ACT- GTAGGGCCCAAGG .
TT-CATCG-TCATGCC-TCAG-TC-CC-AGATA- - -CéAé»ép\G- --AC-TCTCCCC- - - -GTGGGTCCACGGAAGGA

- CTCTC TC 3

G--A-TTC--AGTGGTGC-A--C--C--A--G--GAT . AGAGCCTCTCACAGCATCA 1627
TC-TGCCTT- TGCTCCGCC A G C A ACCACCCCAGTCAAAGGCAGAG 2511
T--TG--GGAGACACC-A TGCTTCACCCCAACAGAAGCACATAGCAATGGCCACCCCGCTACAGCCACAGTCC 1997

GCAG
T---G--CGAGCCATCT- CT— -CC- TCTGGA e GGACATCGAAGATGGGCCATGGCTCACATGGTCAGCACAGATGAGCCAACAAGCACAAGCGAAGGCACAGAAC 2339
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CPZ.CM.! 98 CAMS
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CPZ.TZ.01. TAN1
CPZ.US.85.CPZUS
x.BEN

OO(‘\\.\.\.\\\\\\\\.O‘)
NNNOO_Z_W~

G.CL.x.ABT96
H2U.FR.96.12034
MAC.US x.239
Pol

Nk
MAC.US.x.251_1Al1
MAC.US. x 251 BKZS
MAC.US.x.EMBL
SMM.SL. 92 SL92B
SMM.US.x

SMM US.x PGM53
SMM.US x.SIVsmH635F_L3
STM.US x.STM

E.x.906
VERKEX. AGM]SS
VER.KE.x.TYOI
COL.CM.x.CGU1
GRV.ET.X. GRI 677
MND_2. Ck/lo% .CM16

KE. S
SYKKE. x SYK173

Gag end
Gag-Pol TF end Pol protease start Gag p6 end

............... TCCTT[AACTTgCCTCAGGT(S:ACTCTTTGgCAACGACCCCT(S:GTgACAATAAAGATAGGGGGGCAACTAAAGGAAGCTCTATTA 2324

’G:A7 ROGT’V””’ P LV TIKTIGG
-GACA-GGARCATCC. - -A
R AGGCACA- CoCOCTATR. 1.
A RACACCORACACLA.
GOGACA-GGAACTATA. ..

.GAGCTTC-GGTT- GAGG AGCAACACCTT-TCCGA-GC- - - -G- - -A-AGACAGGGA .
-CTCCC--A-AC- -GAACAGA-GG-CA- -GACA-GGAACTGTA

A-GAGC
CCCCTCCCC “AAACAG- -GCC-A- GGACA GGAACTG
CCCCTCTCC-AG-CAG--G-CCA- -GACA-GGAACAGAG
C A T AACCAG--G-G-AC-GA-A-CTCTCTGTA
ATGGAGGAGGA - GTGAAGGGA- - - G- -A-TC - - GAACAGA - AGG - -GC C-A-
ATGGAGGAGGC - GTGAAGGAA - —AG - —A TC* -AGTCAGA-GG G
G- AC C- -AIR-GGTCT

1GG- A-CC-A TA...CCC
GGAGGAGAAGACC- * A AGGGGACAG- -AG- - -AGAA-AG- -G- - -AC-GA- AGCTCTCTGTA. .
AACC - -C-AGAAA- - -G- -G-CAG-GAAGAG- - - - - -AC-GA-A-CAAGCTGTA . . |

..GGA-C--G---AGA--G--G-A-T-AA--GC- -GG--AC-GA-A-CAAGCTGTA. . . TCC
GGAGGAGA-- -AGTCA- -GA-GAG-TG-G- - -GGA -AGCAAGCCGCCGTC

LAA---GA GA G GAGGG»-A GGAAA- GGAACCCC GTATCC---G- -C-

- GGA A-GGA TGTATCC--AA ----- C-

ACGGAGGACTT-CTG- A-»TCG».
AGGCCATACAAAGAAGTGACAGAGGACTTCCTG-AG-TCG- .
ATGCTAAAGAACTACATGCAACTAGGGAAG - AG-AGAAGG- .
ATGCTGAAAAGTTACATGCAGATGGGGAG - CAA-AGAGAG- .
CTACTGAAGAATTACATGCARCTGGGGAGG - AG - AAAAGG- .
CTGCTAAAGAGCTACATGCAACAGGGCAAG-AA-AAAAGG-

Gag end
Pol Protease start Gag p6 en@
CTGCTAAAGAACTACATGCAGTTGGGCAAGCAG AGAGAG-A------ AGAGAA-GCAGAG--A-G- CT»-CAAGGAGGTGACAGAGGA---GCTGCA ----- AT--T-------- AGGA- - - -AG- A ----- TGCTC T--T-AA--A--G- CTGTA-»--TAT--C G 2626
G S Q A A R _K Q R A L Q G G D R G A P Q F S L W R R PV A H I E G _Q P _V _E_
~ KN Y 777](0707R7E7K707R’E757R7E7K7P7Y7WE7V7T’E707[[FIENSEFGGDIF??** - - - -
CTGCTAAAGAACTACATGCAGTTGGGCAAGCAG - AGAGAG - A--A---AGAGAA GCAGAG--A G CT- -CAAGGAGATGACAGAGGA- - -GCTGCA-----AT--T- -AGGA- ---AG- A ----- TGCTC A--G-CTGTA- - --TAT--C-G 2625
CTGCTAAAGAACTACATGCAGTTGGGCAAGCAG AGAGAG» . G-CTGTA- --TAT-- -G 2602
CTGCTAAAGAAC CAGTTGGGCAAGCAG-A . G-CTGTA----T. G 2100
ATAGTCAAGGAGTATCTAGAGAAAGCACAG GGGAAAAGAC. G CTA- -G- T»-- -G 2057
CTACTGAAGAATTACATGAAG! CAG- -GG-AGAGGG- . G- TAT 2099
CTACTGAGGAATTACATGAAGATGGGCAG——AG AGAGGG- . G
CTACTGAAGAAT GAAGATGGGCAG - - AG-AGAGGG- . -ACAGAG- -AG- - CT - - CAAGG.

-GCAGG- - -AC- -CC- - CAAGGAGGTGACAGAGGA - - - GCTGCA -
A-ACC--TC-CC--AAC-GAGCCCCTACGAGGAGG- - -AC-GC- - - T
AGATC ATT- AG AA-C - GAAGGAGAAGGAACTGGAGGACTA- - - -T-G- -T- -
CA TGGACAGAGGGA - A'I'I'»--TGAA TC.
GGA-ATT - - - TGA, .

CTGCTGAGAAGTTACATGCAGCTGGGCAAG AG- AGAGAG
GCTGTTCAGGGGAAACGGCAGAAACAGCAGTGG-A. . ... ..
GCATACGACCCAGCCAGGAAACTGCTGGAGCAGTATG-CA-A-
CAGCAATATGCAGACAAGGGGAAGCAGTTG - GGGAA - AAAG - .
CAGCAGTATGCAGAGAAGGGAAAACAGTTG-GGGAA-AAGG- - - . .
CAGCAGTATGCAGAGAAAGGGAAACAAATG-GAAAT-AGA-C-G. .
CAGCAATATGCAGAGAAAGGGAAACAACTG-GGGAG-AAA---G. .
............................. G-AGATGAGCA-AG- . .
CAGCAGTATGCAGAGAAGGGACAGCGCCTG - GAGAGGAGAG .
GAAAG-AA.

CAAAAGTACATGGAGCAGGG, AGCAG-AGAGA-AA-
CTGAGGAGGGCAGGGGAACAAAAGAGACA - CAl -AGG
CTAGCATTGG ACAGCACAAACAGGAGCAGAGGAAAG

C-GGC-G- - -ATGAA-G- TCA
C-AGC-GG--A GGACA GGGTCCCTACGAGGCAG- - -AC-AC-

CATG 20
GTCCGT TCCA GT----G
GG-GGT-TC-ATG--GC-C 2008
-G-GGT-C-CATG--GC-C 1998
g C- GT TCCATG--CC G 2100

CCA
GAGGGGGGAAACAGACAATCTTGTCAGGA GACAAGAGG -----CA-- C - -T- CCATC -GG---- CGA -G- GACAACG GGG
TACCAGG AECAGTACAGGGG- GAG A C- -C-C -- - -A C G-AgAGGGAA

TGGCAGGAGGGGACTACCACGTG --
TGGCAGGAGGGGACTACCACATGGACCCCTC GA— —AAGG— .
AGAGCTCTGGAGACCTACAGACTGTTAGG - CAGGG- -TCAG. . . ..
TCTCCAAAGACAGTCAAGGACCTCTTGGTCC- -GGGAAA-CTTC. AGAGA-G- -A- - - GA- ATGAAGGAGAAGGGACC - - T T --AG A-GA-GGA TG---AA-
TCTCCCTCGAAGAAACCCCCCACCAACAGGGAAGTG-TCTC-CCv e ““AG--G-GCAGTGG- A- GGAGGAGACCAAGAG- -TC~ ATC C--T----- C--T--mmmm-- AG-A--- -AA GA-AGA-G--G-TG- - -AA--TG-C--GGT-C- -ATGT--G-- 2500

- A 3
CC»G TG---A-- 2127
---G- TA--CC-- 2287
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-------- G
LD T GADDSI
“TA-TG-~

-- A----TA- TG ACAAC ALl
A----TA-TG-ACA

.GG-A-T-AT-AT-G
.GA-CC-TAT-AT-CT-

[ R T-TA-TG--AC--G--- GGTCC-CAT-AT-CC-=------ A
v L G P H Y

AT

GGTCC CAT-AT- CC

AGAATAGAG- - -CCT-AT-C---T-

AAAATAGAG- - -CCT - AT C---T-
GAATAGA CT

-C
GA----CCC AT-CT-
TAC-CC C

SaWwIouUaN)
919|dwo) Ald

> P>—HPP> PPX >

AT-CT-

“A-TG- -GAAG- - C- - T-GGAA

A-CG-C-GGGAAG- -A- - - -AGAA-ATA-A- TTTTG G-
AG-T-A-A-TC--A-G--GG-A AG--TAC e
--C--T-GGAG-ATA-A-TCATC-CC....
CA-----T----A-----T- TTCA TTGTAAAG--AC- - -AGCA--CA-A-CTA-ACAC. ...

A-------AG
-C-A-G-A- - -C-GGG-G- - - AA

322
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C.ET.86.ETH2220
.CD.84.847R085
.BE.93.VI850
.SE.93.SE6165
.CE.90.056
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SIOTS!

[@Vstocteantecteslanieelesiastonteslasienieslani
NNOOZA

CPZ.CM.01. SIVepzCAMI13
CPZ.CM.05.SIVcpzEKS505
CPZ.CM.05.SIVcpzL.B7
CPZ.CM.05.SIVcpzMB66
SPZ SM .05. SIV ZMT145
CPZ.CM.! 98 CAMS
CPZ.GA.88.GABI
CPZ.GA.88.GAB2
CPZ.TZ.01.TAN1

H2B.GH. 86 DZOS
H2G.CLx.ABT96
H2U.FRA96412034

MAC.US .x.239
Pol

MAC.US.x.251_1A11
MAC.US.x.251 BK28
MAC.US x. EMBL 3
SMM.SL. 92 SL.92B"
SMM.US .x.H9
SMM.US x.PGM53
SMM.US x, SIVsmH()SSF_L3
STM.US x.STM
SAB SN.X.. SAB lC

N.UG.x

[ST.CD.88.485
LST.CD.88.524
LST.KE.x.lho7

U CM1246
US~2.CM.01.CM2500
DEN.CD.x.CD1
)EB CM.99.CM40
B.CM.99.CM

SYK.KE.x.KE5
SYKKExSYKWS

GgTACAGTAT'{AGTAGgAC ETACACCTGTCAACATAATTGgAAGAAATCTGTTGACTCSGATTGgTT(CECACTTTAAﬁTTTI'CCCATTAgCCCTATTGAGA%TGEA ......... CCAGTAAQAT'II_'AAAGCCAGSAATGGATGgCCCAAAAGTTAAACISATGGCCATTGA 2628
- A-

-CC--CA--A- GAC———TG
CA A-G

---GGAC-
A

Pol Protease end Pol p66 and p51 RT start

>rr>rr>rr>>>>

6--CA-T--A-----A-
G---A-T-

A
-A--AG- AAAAGAA CACTA--C
Pol Protease englvPol P66 and p51 RT start

-T--C A--AGCTC G-»GATGT--C-- -AGCTAAAG-A---C-- AA---CGCC- -
P I A K V E VK V

GA
AGCA- -AGC ---GTA
~T-AC-AG-A-CAGCA- -AGCT- GAC- -GTGA GGGACAA
CT-T--AG-C---GCA--AGC--AA---GTGA- GGGGCAATTGT GCAGACA-TACC
-T--C--G-C-C-GCA---GC-CGG- - -GTAA-GGGACAATTAT - AGAAA-A-T-CC
-A----A-AAG-AGGGAAA-TAGTAG- -GC-CAATTATCAGATAGG- - CCCAGTCAC
GCA—*CAT? Aﬁ*wGT*A—GGGAGwCTAT G-C---T--A

- TAA-
TG-G-»AGCA GA»--GTAC AT ACAATI'AAG GACA A-TACCC. . . ATCACAAAG- -C
---AGTG-G- -AGCA-AA- - -GTAC-AG-ACAATTAAG-GACA-A-TACCT. . .ATCACAAAG--C-G---G
-AC-CTC-A--GGCT-GA- - -GTG- -AG- ACAATI'AAG GAGA-A-TACCT. . .ATAACAAAG--GC-T--G
---GCA--G--GGC--AA--G-T---AG-TCAGTTAAG-GA-A-A-T-CCT.
- - --CA-GGTGCAGC
- -CA-GGTGCAGCAGAAAC - C-C- GA---G
G--A TA -C--CA-GG-TGC-G- GGGAGACCTCCAACCCCCATCTTTAGAG--C CT—-
--CG-CC-CT- AAG-»-G-»GATA--CC G-»CA- AATCGCCC-AT-CCC-...TCCTTGA G-CC
--CTGT--A-GCA-AT----CATT---C
-TGT--A-G-A- AT---»AAT»--C»-G-»CA GATACAGGAAAAA»-A-»AC CA-
-TGC- -AT-AA-AT-G-AAATA--A GTA- - GGCAGGACAGC-ATTGAA- .
--CTGC--AT-AA-AT-G---ATT-- -G-»CA GGTAGGAG AC AC--ACG
ATC-T-G-A--T- TA GG-

c,
AC

V Complete

Genomes

[

“AA GGC----A--T
ATT-GGGG-C-- - -A----~C-A------A----"-T-A-G---G----

T-6--G--G
D KL K

GG--A---C-TA-A
—GA———GGCTCGG——é——CTGT
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CAGAAGAAAAAATAAAAGCATTAGTAGAAATTTGTACAGAGATGGAAAAGGAAGGGAAAATTTCAAAAATTGGGCCTGAAAATCCATACAATACTCCAGTATTTGCCATAAAGAAAAAAGACAGTACTAAATGGAGAAAATTAGTAGATTTCAGAGAACTTAATAAGAGA 2798
G

T
-G-G- C»--AA---T--C TA-AGCCC---AT-G

-T--TC-GT-GGAGG--GC-CCC--GACC-

-CC- T-AG
C-GC-A

-A- -G G-G-A A--
-A--G--CC GC- AGA G-GGCACCT - -AACT -T
GA- ﬁGG GGEACCT--AACT-»C--T

TG AGA-G---C
-G--A-GGT-GGA- - -GGCGCCA- -CACC--C--T

AC-G--AGTCCCGGCA-C---CACC--C-

C
-G----C- G--CATA-GGCCT----T-G-A-C---AC-G--AGTCCCC-CA-A---CACT--C-
TG GT-Al AGG GG A--G

G ATC--CATAGAC--C-
-G---GGC- G(C:A(GS CC--CATAg C--C--

)

T
TNPYNTPTFAIKKiK
Fty o -

nnnmn)nnﬁ

G A--C
T---C-GT-A--C--AGT- 2799
--GC--T-A------GC- 2363

A- - 277

A--- 2292
To - T-A--C---TT- 2485
T--GC--T- A----GAGTG 2726
T---C----G--C--AGTC 2359
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G--C---T-G-----GCC-C-A-TGG- - CA
---T----CC-GCCTC---T6- -GCA
cc-C GCA!

GC---A-GG- - -AGG.
-AC--GC- - -A-GG- - -AGG -

<CC----GG-A-TGG- -AGG.
-AC--GC-----G- -6-AGG.

GCCC A- -GGC CATI

-T- -A C--C- .
C--AT-T-CAC--CC-C-A-TGG- -CAG

GTAACAGTACTGGATGTGGGTGATGCATATTTTTCAGTTCCCTTAGATGAAGACTTCAGGAAGTATACTGCATTTACCATACCTAG 2950

A
GDAYFSIPLDEEFROYTAF
A-A- A--T---C Cc- C- »TT»---ATC3251
-TT----ATC 3
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TATAAACAATGAGACACCAGGGATTAGATATCéGTACAATGTGCTTCCACSGGGATGGAAAGGATCACCAGCAATATTCCISAAGTAGCATGACAAAAATCTTAGAGCCTTTTAGAAAACSAAATCCAGACATAGTTATCTATCGATACATGGATGATTTGTATGTAGGAT 3120

-------- 31
-TAA---CTA 3505
-Téﬁ- --CTA 3498

G--T--G--Tozwnc-=zn-Ge-Goz=mzn-=Ce-Crznn=-TAC-CT----G-C-TG-GC---A--C--C--G--GGC-~-------
Y _K_V Y M D

-G--T--G- ~-CA-T-TAA---CTA 3421
-G--T--G CA-C-TAA---CTA 3308
-G--T--G- CA-C-TAA---CTA 2896
-G--C--G- ~-ACTAA-T--CA 2853
-G--AT-A- CA-C-TAA---CTA 2895
-G--AT-A CA-CCTAA---CTA 3339
-G--AT-A A TA 342!
-G--T--G 6
G----- C--------G--------C-----CA----T--T--G-CA-CAGCC-AC---- -

6C--G
GCAC CAGCACAGCG G--C--A-AGAAA
“AC-CAGCAG- TTCC—?C— “TACAAA

T2 GC--CAG-AG--GG-C-
T SST--2GC--CAG-AG- -GG-C T
--T--T---GAA-CAG-T-GTGG-C--C-T-CAGAG-
GT-----T--GG-A-CAG-AG--GG-C-TC-CTCAGAG-
T----AC-TTG-AG-TTCCT-GC--CGA-AGA
T--GGCC-CTG- AG TTCg‘(I:' G(—:(-:-'g T-AGA

G
~22GCCTCAG-AGGG-G-CAG- - -C- -A
-GGCA-CAG- -GGC-GGCAGC-GA-A-T- -
--CA--C-TC-GATC--T-A--GAG-AAA-
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TCATGTAGCCAGTGGATATATAGAAGCAGAAGTTATTCCAGCAGAAACAGGGCGGGAAACAGCATATTTTCTTTTAAAATTAGCAGGAAGATGGCCAGTAAAAACAATA

--GA- CA GA-CC-
G--GA-TA-G-
TA A
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T-AC-GC-GA-
-TCTG--C--G---C-G----G--C
--CoTA--CT-A---C-G: -GGG,

-C--GC-GG CA-C-
ZCAC--GG--G---- Gg CTGT- EC “T6-

6-CTA--C-----GC

V Complete

Genomes

CATACTGACAATGGCAGCAAT'I'I'CACCGGTGCTACGGTTAGGGCCGC CTGTTGGTGGG 4626

A
“AA--AA-G-A----AA--A--A
<cA----Co-T--A-AA--A--

ATG TGGCA-
-TCACAGGAA A -A-ATG-TAGCA-

NG
= TGCT-~C--TG- TTCGCARGAR- -A-A-ATG - TTGCA-
TGCT--C- TG~ -TCGCAAGAA- -A-A-ATG-TTGCA-

T--GTC-CAAGAA- -AGCA- -AATG

T- -TTCCCAAGA- --AGC- - -AAT-
CAGGAA- -AGCT - - TATG- -C

CCCAAGAA- -GGCA- -AATA- -

GC CT T

G
TGC---C--T—-TTCGCAAGAA——A A- ATG TTGCA-
ACCA--C--TGT-A-CAAGGA- - -ACAA- - - -TAAT - -
ACCA--C--TGT-A-CAAGGA- - -ACAA- -A-TAACC-

TCCA-----TGTGA- -AAAGAT - -ACA- - -A-TGACC-
TA AGG ACA- - -A-TAACC-
-GT-TCCAAGGAAT -GGAA- -A C

T TC—AAGGAAC—ggﬁ—
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CGGGAATCAAGCGGGAATTTGGAATTCC CTACAATCCCC6\AAGTCGAGGAGTAGTAGAATCTATGAATAAAGAATTAAAGAAAATTATAGGACéGGTAAGAGATCéGGCTGAACATCTTAAGACAGCAGTACSAATGGCAGTATTCATCCACAATTTTAAAAGAAAAGGG 4796

I
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O
G

A G
TFGVPYNPOSQGVVE
GG - G-
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“AG-CTG--C-TT-T-6G-
--G-CTG-C--T-CACAG-

A-AA
AGC C---C AG-G--A--T--GA-AA

-GCAG GA--C--G--TG-T--A-G- -AG- - TAAGA- AA G-A
AGC- 6:C-6C-C--6----C--CTCT

C AC
--CACCACA--GG-
A CA GTACA--gg

G--AG-T--A- - -AGAT-AG-A

--G-T--A--GAGAT-GG-A
AG---C---CAA---AA- -AG-T--A---AGA--AG-A

“ZAAC-AA----o-C- GC C-----G-CA--CAC---AA-T--G---G-A-TAC--T-C--GTC

-GAA--A---C---C-G--G-----G-CA--TCA---AA-T--G---G-A-TGC- GT C--GTCC
AC AGAA AG
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. ACAAAAATTCSAAATTTTCGGGTTTATTACAGGGACAGCAGAAATCCACTTTGGAAAGGACCAGCAAAGCTCCTCTGGAA 4960

GGGATTGGGGGGTACAGTGCAGGGGAAAGA. . . ATAGTAGACATAATAGCAACAGACATACAAACTAAAGAATTACAAAAACAAATT .
6. I G G Y S A G E R I VD I I A T D I Q T K E L Q K QI

A- -
BN ATATCAC- - --A----- [

V Complete

Genomes
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Vif start Pol p31 integrase end
AGGTGAAGGGGCAGTAGTAATACAAGATAATAGT. . GACATAAAAGTAGTGCCAAGAAGAAAAGCAAAGATCATTAGGGATTA;GGéAAﬁCAGATGGCéGGJGA;GA¥TG€GTGGCGAGEAGSCAGGATGAGGATTAG.# ............................. 5096
G E GA V VI QD NS DT I KV VP RRKAIKTITIRD Y 'GK O M A G DD T V™A GS "R'Q D

--AA-- TAG
ACA- -AAG-G- AAGCGTGGAACAGCCTAGTGAAATACCATAA
-ACA--AAG-G- AAG ATGGAACAGCCTGGTGAAATACCATAA.
A-- -- TATCTGGAAATC

-GG-GGA-AA-G-TTG- - -TG-A- - -CC-AC-TGGAGG- TACCAG- C - GGCTAGAGAGATGGCACAG
-GG-GGA-AA-AG-TG- - -AGCA- - ACCAAC - TGGAGG - TACCAG- C - GACTGGAGAAGTGGCATAG
-GG-GGA-AA-A-TTG- - -AG-A- -TCCAACTTGGAGGGT - CC- - -A-GGTTAGAGAGATGGCACTC
start Pol, Gi\ngol and p31 Integrase end

G- -CCCCACTTGGA-G-TACC - G- - - GGCTAGAGAAGTGGCATAG .
TTG---AG-G- -TCCCACTTGGAGG TACC-GA- -GGCTAGAGAGGTGGCATAG
G AGGTGGCATAG

A-CC-AGA- AAAG ATG
C AGCC-AGA-AAA G-G- - - -GAGACTCACCTGGA- GGT - CA- GA- GAAGTGATCACCAAATGGCAGG
T A A-CCCA- ACAAAG**TG G-A--GAG-GT-ACGTGGA-GGTACCAG- -GA- CTGATAACTAAATGGCAGGG AA
-CC--ACTCC-ATATGG-G-AGAT-TG- -CAG- - -GAA-T--TT-TCC-ATGG-C-AA- - - -AGCCGAAACCGTTAAGGGAATGGATTAA. . ..... 4886
AA G-GAGA-AA AA—ATG-—-AG GA(é GTAGTGTGGAGGGT TCAGA--GGCAAATAAGCAGATGGAGGGGGATAGTGACTTAC gggO

-TG---ATA--C--ACCAACA- - -AG---T--G---TAC-T-G-AGAA.
AGAT TG A- AG-»-GGCCAATTTGGCGG TAGAC G-----AA-TTGA.

46:
.CCTCATAAAA

-ACAG CCCACA---G
-GG GGA-AA-AG-TG- - -AGCA- - TCCCAC-TGGAGG - TACC-GA- “GGCT . . | AGAGAGGTGGCATAG .

-G-GGGACCAAAG-A-AG- - -GG- - -GCCT-CA--ACA-CT-G. 4364
-G-GGGACCAAAG-A-AG- - -GG- -AGCCTGGA- -ACA-CT-G .. 4364
-G-GGGACCAAAG-A-AG-C-GA- - TGG - .. 4361
-G- GAC- - - - -AG-GAGAGTAGCCTGGATA-CA-CT- .. 5448
GG---GT----CCCATACAA- -A-T--C-GAGAGGAAGGTAGACTGGTTGCTTAG. .. 4851

TGG- -AGT - - -GCCCATACAAG-A-T- »CAGAGAGGAAGGTAGAATGGCTGATTAG . 4833
-G-GACACCAACCAATATA-TCTCAGAA-GC-AGATGGATTGGCTAATTAG. + v v v v v v vvs 4820
~AG-AAGCCCAGTGCACAT - - - ATCAGA- - GGT - GATGGAATGGCTGATTAGAGCAACCAAATAT 3426

-AG-AAGTCC-AT-CAG--G-CCTCAGAA-GG-AGATAGATTGGATAATTAGGG

GAGCCC-ATTCAGT - - - T-TCAGAA- GG - AGATGOATTGGCTGATTA!

GAAAAT -TG- - -AG-GACCCCAATCCAGTTT-T- - CAGAA -GG- - GATGGACTGGCTGATTAGATGTAC CAAACAC 4871
..T-TA-GA-G-GAGAACA-AAC-AAG- AT- --- GACTGACATATAAGAT 5008
G-C- ATA--A-G-T-AACACACA- -A TCCA-T- —AT AAT AGATAGGTGGTGCAGTGCTATAAAAAGAGAAAAA 4936
GGAG- - -ATA- -A-GAC-GACACACA- -A-CCCAGT - -AT-AAT-AGATAAGTGGTGTAGTGCCATAAAAAGAGGAAAG 4930
C---A TCC AC----- GCAGAGATGGGTAGGGACAATTAG 5086

AC -GCAGAGATGGGTAGGGACAATTAG.

CAACAAAATAC 4

G---AG
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-ACATGG ACAGTT- - gT

-TAA---G, -CGC-AAC
.CT--GTGA-A- —CCACATATGGGAGACT— —éGTACT— —AACC—

TT-GGT-A-G- - - CACATGTA GTGTCA— ~GAAG- -AC-A-
.TT-GGT-A-AT--CATATCTA-GT-TCC-GGAAA--A--A
TGTA-GTGTCT-GGAAA- -C- -AA,

TCA- »gAAA- -A-AAAAT

A4

.Cl CACA
.'ET--GTGA AT- -EATATGTAC G-

. ATGT, C
.CC- -GT-A-AACCCATATGTA- AG ACA- -GAAG- “A- AAAAG
T--GTTA-AT--CATAT-TA-AGGTCA- - -AAG--A--A--T

A GAAA AA C--C--G- -T -G---A--A----C
GAA- - ARAG-CCTA-AGGA- -TGC-C-A-GT-CCC--C- - -A-G-TGG-ATGGGCATGGT - G- CTT - CAGCA
TG6--C T-CCC--C--TA-G-TGG- ATGGGCATGGT
.. CTA-AG-A--TG--C-A-GT-CCC--C--TA-G-TGG-ATGG
.-C—-A—T---T---TG AA- - -AGGA- - AAAG-CTTGCAACA--TC-CT-A-GT-CCT--C--TA-G- T G- ATGGGC TGGT

GT TA—A———CAGAA——AAAG TCTA—AA
-C--GT-T-TA-AA--CAGAA- - - -AG-T

TGGGCATGGT.
A-TTG-ATGGGCATGGT-G-
A-TTG- ATGGGCATGGT G

GGTAT-CT-TG- GCAG- TACAT - -

a8
In

TAT “AA
C GCCTT GGAA ACAGACAT---TGGC G- GC
AZATATA A>GAGA-AAAC TTTG-AC-AAT - GGAT - -AA-GGC TC
TGGAACTCCCTG- GCAA T T--TA-GCATA-G-GAGA-AA-T-TTTA- AA--AT GCAT- A GCACCT--CTT-C-ATGCTCA,
--GTACA A- GAAAGAAAGC GCAAAAGA T GGA--A

A-G-GAAAGAA-G- - GCTAAAGAT A-GTAC
TCAG-G- ATAG A- A--GGCAC GGTTAGT AGAAGACA- ATGGCA GGGCC- CTGCAA TA»---GG
TGGAATTC-TTAG-CAA-T-C TATA AAAC-CTTA-A--A-T-GGAAC-A-TCC
ACAGGACGTCAAGTTGAGAGATTGGAATI'C--TAG--AA T-T TA GTATA-A- GAGAGAAAC TTTA AA ATT GCAA»-A(—S»CCCC---TTT

GAGCCT-GTAG-G-AG--CC--G-TAT-AGG-GAGCACA- AA——A——CTCAAAA GATT GGTAAGC - TACATGGAACAGGG T G--TGGG-A
TATTAGG GAGCACA-AA- -AA-CTCAG-T-GATT-GGTAAGC- TACATGGAACAGGG T-G--TGGG TT
ATGG-ACAGGA-T-G-ATGGG-GTTT

ACATGCAGTAGAAAgGTGGAATI'C CTGG-2AAIT C

GAACCTGATAG-G-AA--CC- -
GAGCTT-GTAG-G-AA--TC- -
ATCCTT-ATAG- - -AG- -TT- -G

T-C-CAAG--A- GTGGATAC- -G
TTC-CGCAGG-CA- -TGGAT-C- - - -C- - - -AAGAA,
A-GT- TGGAA--GGTACTGGATGG 5589

TGGG-A--A---G-- 5072

>—

V Complete

-CTT- CAGCAGG— - —ATAT—
-CTT-CAGCAGG- - -ATAT -

-CTT-CAGTAG- - - -ATAT-T--C--GAAA. . .
-CTT-CAGTAG-A- -ATAT-T--C. - -AAC. ..

-CTT-CAGCAGG- - -ATAT - - - - - T--ACA.
-CTT-CAGCAGG- - -ATAT-T--T---AAA.

CC-CA-----T-T-TG-AA---AAAA-TAAAG-TCTACAA-A--TT--C-A-GTGCCC---TTTA-G-TCG-ATGGGCATGGT-G-CCT-CAGCAG- - - -AT-T-------- CA-...

V_ I
AT-T

-CT-TGAGCAG-TATGTA-

GTA A--C
GGTAC-CC- TGAGTAG—TATGTAwA———Aw——A
G-C-GA-G--AA-AT-

TTTT G-CCTACAGCC-GT-CATT-- - - - CT--
TGGT -CAC---C--AA-T T- T
-GG-TGGT-6- CTCA-AGTC-GTG?AC

-GTGCCT--CTTTA-A-T-CCATGGGGATGGT - GTCGCA»---
CC---TTTA-A-T- CCTTgGGGGTGGT-G CTC-

CT-G--A. T 4726
ATG-TGGT GC GTA C-TC-TT- TATGGCTTATAAT AATGGTAT 4892
-G-CGCA C--AAGAT CT-CAAA. . .GAT 5154

TGT--A-ATCCAC--CT-TC-ACT-CAA-A---AAGGTTT -C-CAA .ACT 4945
.-AGT--ACCCTTTGTC-A-GTACAT--CT--C-GCTGCA-AA- - -GAG-TTCTC- CAGAACA--A TA AC----CT---ACCTAGGA 4935
.GAAA-TGCCATTTGT - -A-GTACAT--CT-TC-GCTT-CT- AC-»G GCTT'I'I'CGCAA GCA-GA-TA- GC T»-TT»--A» G 3525
.GAGA- -AGCCTTTACA-A-GTGCAT--CT-TC-ATTGTA--A---G

.»AAAA ACCATI'TGT-»A-GTA C--C

. CATTTACA-A-GTCCAC--CT-TC- ATTG G-A
.GAAAHACCATI'C CA ACATCCAT**—T**C*A*TGC

GTTCTCCCAGAGCA- -A-CAGA--A---T-GAC 492!
TTCCCAAAACA-GA-CA- GC AG--T- GACACAAAAC 4912
TC-CCCAGAACA--A--A-A--A--TT-GA-CATAAA 20
GAG C-CTCAAAATC-GA-TA-G--A--CT-GACAAT,
~-GA-ATCTATAATA- -CA- - -CAAA-G-GTT- -A-GGG- CAGTGATTA- - - CACATTTTAG-ATCACATGG 5098
TTA-A--CT-T- CAA GGATACAC---TTTG ATT- - -GAACTCATATTAT-C-CAAA--A--A--GTAT----CA-CACA.
. -TTACAAGCAAT AA- -GGATACAC---T-TG-ATT-- -AAGGGCATTCTAC»CTCAGA- -A--A--GT-T-
GATT-GGGT -CAT--CTTTC- ATTG--A ACGCCT- C
CAA A-TT-ATA- GGGTCCAT---TT-C-ATT- - -AATGGCC
GA-AA--TT--AG- - TT-AGAAGAATGC - T--GG AA CAAA GATGATT - GGT TCT,
C AC»-TTA AG-AA- CCACAAAACA ---T-TC-GAT G GGT-G-CTC-Al
-----ACA----A----AAAAGCAAAG--TTG AG-AA-CCACA-A-A-ACAT--CT--C- AAT GAATGG--ATGGTAC CTTA--GCC--TGGACA--A---G----A
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“A--1-222G-G---GTG-TC
A--T-A-A---AA----C C
“-A--A-A---A-

--G--C-A---A-

--TGG- TATCAAGCTATGCA .
-GTGGCTCAG-ACTTATGCA ©

G-AACCT, .
~C-GG--TGGCTCTC-ACCTATGCA
-A-GG- -TGGCTATCAACATATGCT.

Al A-AG-G-CTGGCTCTC-ACTTACGCC.
-CA-T—AGC—C--AA C--G--TGGCTCTCAACTTATGCA.
C---GGGA-A-ATGTG--GACCT------- CA-T-AACAC- - -AGC- -G- -TGGCTATCCACATATGCA.
ZC-AT--AG--AAGC~ - -~ T-TAC-TGG- CAC-T-AACCC- - -ATAG-TATC Tr s s s ssnnesssss
----A-TACA-A-A-G-G-AT-TT- - -CACAAC- -CACCC- - -A-AG-G- -TGGCTCTCAAGTCATGGA.
-——-AACAGA CA----C-~C-TCCTG- - -AACT-AACCC- - -A-A- -G- - TGG- TATCAACTTATGCC ;
--GTCCTG- - -AAC- -CACCC- - -ACA- -G-GTGG-TAAG- AAATATGCCATA

AG AAA------C--C------AA-T--ACAGT--A-A-GG--TGGCTAGGGACATATGGG. .
A-CA---AGA-AAAGG-T------------ A----CACA-T--A-A-GG--TGG-TAGGAACCTATGGA.
AC-TGC--TAAA---G-G-TT-T-ATAAAT...... AGGGACAT-AG-TT-...ATAGT-AGA.......

~GCT-A-AGA-TA-T--T--TG-CCTA- - -AACT-ZACCC---A-A--G- -TGG-TATC- CAATATGCA.
-G-T-A-AGA-TA-C--C--CGTC-TG---AACT--ACCC---A-A--G-GTGGCT-TC-CAATAC .
- -AAGCCAG--A-A-G--CA-GGG- - - - - - AA-T-AACAC- - -A-AG-G-GTGGCTCAG- ACTTATGCA.
ACA-GA-CC--A---G-G-G-T C AG-G--TGGATCTC-CAGTGGGCA.

TCA-GA- G-C-G--T GCACA-T- GCG GGG TGGATCTCACAATGGGCA .
AGGAAGGT GG--A-GA-GT-GA-GCAACATA-A-AG-G-T- ACTATCCT TGGGACACAACCAGTCATGGACCAGCTAGCTTATCCCGGTCCACCTATTACCAACAAGCAGTCATAATAGAATGGGTATACAACAGAAGCAAA. .
AGGCAGGT -GGA -AGGA-GT-GA-GCCACATA-A-TG-G-T-ACCATCCT - TGGGACACAACTAGTCATGGACCAGCCAGTCTATCCCGATCCACCTACTACCAACAGGCAGTCACAATAGAGTGGGTTTACAACAGAAGTAAG. . v v e e e v
ATCA--CA-GAA-G-GAGT - -TGGGCAACATA-T--G-G. . .AT-AC--TTT -T CTTAACAAACGTGGGACCTAGTGCACTCTCACCAACAGTGTACAACAAACAGGCCTACACAATAGAATGGGTTTATTGGATGCAAAAGGTGGAACGG 5088
-G-ATC-C- CAARA_GrgEGGA CA--GGGC%%CATA&%T;\{%#EQECA%% TCCTT GTAGGGCCCGCGTCACTATCTCCATCAGTC, TAGAATGGGTATATTGGAGGCAGCCCAGGGTGCCACAGCAAGAGGGAGT g69§

o0

JEee CTGTGGGATGTGACCAATGTGGGAECﬁGCﬁﬁgg?g;czﬁ/\ﬁﬁgcACATGGTGGAAGCAATCCTTTATCCTAGAGTGGGTATATCTA ................................... 5837
AGAATAGA GGA GCCC- CCAT- TTG'I'I'AGATGTCACAAACGTAGGGCCAGCCAGTTTATCAAGGTCCACCTATTGGCAGCAATCCTATATCCTGAAGTGGAGATACATC 5155
A-GAGAG, A-AC- G CATAC -AC-ATTCT-TGGGATGT - GGCCTGCCAGCCTCTCAAAGTCTACTTACTGGCAGCAGTCATATATATTGGAGTGGGTTTATGTT 5108
--ATGG -ATACC--G----A ATACACATC CA- TG G--CG- CTTACATGGAAGTAAAGCTCTATTGGCATTTGACCCCAGAAAAAGGATATCTGTCACAAGTAGCA 5206

T
TACGTCCG GAl
-GAA G-A-AGTA T cC A-GGATACACATCAGACTGGGAT
»-GTGGTACACATAC AT-A--TTAT-ATTCCAG-AAC-TA T--GAC GT - -TAGTAAGGATCTATGGACACCTCACA

5697
C-A-G-GT---AA-T----A-TTC---CATAA-T--ACAC- - -AGA--G-CCTG-TAAGAACAGAGGGA. 5141
----GA-CTA-ATGG--C--GTTC- - -CACAA-T--GCCC---A-AG-G--TGG-TA- - -ATGCAGGGA. 5489
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CTi
AC ¢ CA TCTCGGAT - - - -TC
ACAATATCCATTGA-T-GTCA-TCTCGGATG-GACC-T- GATGC. - -6TC---TC
TGTAGT- -G ST--C--T---CAA G 6a--TA
AGGATT AT QOGECC- TCC TUTG6T6 ST---G A TAGG- -AG-CCA-C-A- -AC-TAG- - -GG-G-AGT-G- 5280
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TGT--T-C--CA-G-TC- CGAG--CT--»-GGT CCAG
TAT-CTAC----GC- -CGCG-T--CC---C--TCTAGT
TGT--T-C--CA-G-TC-CGAA--CT-

GT--T-C--CA-G-TC-CGAA--CT-
TGT--T-C--CA-G-TC-CGAA--CT-
TGT--T-C--CAGG TCACGAA--CT

T 'I'I'CT TCAATTCCCCG G- G CATA-A- C-»CA
T TTCT TCAATTTCCAGG- -G- CATA ACTA CA.
CAGT TTCCAG- - -GGCAT, CA
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- CA-AG-C-GCCA-C-
..-A-AGC---CCA-G-
..-A-A-C--G--A-AT
..-G-GT-GG-
..GG-GT-C------A-
..T--GAG-G--G-CAT.
. -AGA----G--A-AG. cC
GAT A--AGCC----GG CCA G- AGG--
.GG--AG-GC--A-G- -GA C-

-T- -C-A
A---T--AT- C- GACTI'CCTAAGAA

A--T--CCTT---CACCA

--A- -CA- - »G GGGCTAAA.

T-GGGCTAGGCAGCAGCTAAAG
CA TAAAGCA

G
-GAG---T- fo#c T--CT-GCA- --CCAC- - -AAGTACCTTAAGC

AGTCAGTTAgATAGGT
A-GGTGTTC-CTCTTT--AGTT-C-CTGCTTGAGAGTC-TCT.

C AAGTTTTGCAGAA
CT--CA- - -C-ATC- CAGAGGTAGAAAGC -

GAG--T G---GTT

5618
.ATGACAG 5904
ATGGCAA 5897
ATGGCAG 5349

ypx start
ATGTCAG 5818
M S

T AT . . . . . . o L
A e A A AL AR 5700
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.. 18
AC. ..CCCAGAGAAAGGGTACCGCCAGGAAACAGTGGAGAAGAGACCATTGGAGAGGCCTTCGAGTGGCTAGAGAGGACCATAGAAGCCTTAAACAGGGAGGCAGTGAACCATCTGCCCCGAGAGCTCATTTTCCAGGTGTGGCAAAGGTCCTGGAGATATTGGCATGAT 6071
AC. ..CCCAGAGAAACAGTACCACCAGGAAACAGTGGCGAAGAGACTATCGGAGAGGCCTTCGAGTGGCTAGACAGGACAGTAGAGGCCTTAAACAGAGAGGCGGTGAATCACCTGCCCCGGGAGCTCATTTTCCAGGTGTGGCAAAGGTCCTGGAGATACTGGCATGAT 6064
GC...CCCAGAGAGACAATACCACCAGGAAACAGTGGCGAAGAAACTATCGGAGAGGCCTTCGAGTGGCTAGACAGGACGGTAGAAGCCATAAACAGAGAGGCAGTGAACCACCTGCCCCGAGAGCTTATTTTCCAGGTGTGGCAAAGGTCCTGGAGATACTGGCATGAT 5516
ﬁ; . .CCEQEGGQ%QGAGTACCACCAGGAAACAGCGGCGAAGAAACAGTAGGAGAGGCATTCGAATGGCTAGAGACAACATTAGAACATCTCAACAGAGTAGCAGTCAATCACTTGCCCASIG\EQIA\ETT/:TT;;CEﬁggTCTGGCAGAAGTCTTGGGCATAT¥GGEg;Gﬁg 283%
AT...CCAAGGGAGAGAGTMCCACCAGAAAACAGCGACGAGGAGACAATCGGAGAGGCATTCGAATGGCTAGAAAGAACAGTMACAGAGATCAACAGGATAGCAGTCAATCATTTACCCAGGGAGCTTATTTTCCAGGTTTGGCGAAGGTCCTGGGAATATTGGCATGAT 5398
AT...CCAAGAGAGAGAATCCCACCAGGAAATTCAGAAGAAGAAACTGTAGGAGAGGCTTTCAGTTGGCTAGAAAGAACTGTGAGAGATATCAACAGGGCAGCAGTGCAACATCTTCCCAGGGAACTTATTTTCCAGGTCTGGCAAAGGTCCTGGCAATACTGGCGTGAT 5546
Vif end

.. .CCCAGGGAGAGAATCCCACCTGgAAACAgTGgAGAAGAGACAATAGgAGAGGCCTTCGAATGGCTAAACAGAACAGTAGAGGAGATAAACAGAGAGGCGGTAAACCACCTACCAAGGGAGCTAA}'TTTCCAGG;I/'TT\'G\IGCAAAgGT(SZTTGGGAATACTGGCATGAT 5985

S Q G E NP TWKQWRRDNURRGTLRMAKTIQNTSRGDIKTQRTGGKTPP T KGANTFWPG L AKVL G TI'TLA
CCCAGGGAGAGAATC CUXCCTGGAAFCAGTGGKGNXGFGACFATAGGAGAGGCCTTCGNXTGGCTAAREAGAACFGTAGFGGFGA’I’AAACAGAGAGGCGGTAAFCCKCCTACCKAGGGAGCTAATTTTCCAGGTTTGGCNXAGGTCTTGGGNXTACTGGC]XTGAT 5984
CCCAGGGAGAGAATCCCACCTGGAAACAGTGGAGAAGAGACAATAGGAGAGGCCTTCGAATGGCTAAACAGAACAGTAGAGGAGATAAACAGAGAGGCAGTAAACCACCTACCAAGGGAGCTGATTTTCCAGGTTTGGCAAAGGTCTTGGGAATACTGGCATGAT 5961

5682

GGGGCCCCAGAGATCCCAGAAGGAGCAGGAGAGGTGGATCTAAATACCTGGTTGGAAAGATCTCTGGAGAAAATCAATCAGGAGGCAAGATTACACTTCCACCCAGAGTTCCTTTTCCGTCTCTGGAACGCATGCATAGAACACTGGCATGAC 5681
AAAGACAGTCAGTGGAGAGAGCTCCAGCGGAGCCAATGGGAGCAGGAGAGGTAGAGTTAGAAGAATGGCTACAGAGGAGTCTCTTAAGAATCAACCAGGAGGCTCGATTACACTTCCACCCAGAGTTCCTCTTCCGTCTTTGGAACACCTGCATGGAGCACTACCATGAT 5262
............... CCGAGGTCCCCACTGGGGCTGGAGAAGCAGAGTTCCAGCCTTGGCTACGGGACATGCTAGAAAAGGTCAACTTGGAAGCCAGGTTACACTTTCATCCAGAGTTCATTTTCCGTCTGTGGCGCACTTGTGTGGAACACTGGCATGAC 5174
GGCAGAGAAAGAGTGCCAGAGGCCCCCACTGGGGCTGGAGATGTAGAGTTTGCCCCCTGGCTTCACAGAATGCTAACAGAAGTCAACTTAGAAGCC .AGGTTGCACTTTCATCCAGAGTTCATTTTCCGTCTGTGGCGTACTTGTGTGGAACACTGGCATGAT gggg

. .AGAGCACCAGAGGCACCACAGGGGGCAGGAGAAGTGGGACTAGAACAGTGGCTGGAAAGATCATTGGAACAAGTGAACAGAGAGGCTCAATTACACTTCCACCCAGAGTTCCTTTTCCGTCTTTGGAACACCTGTGTAGAACACTGGCATGAT 5608
AGGGCACCAGAGGCGCCAGAAGGAGCAGGAGAGGTAGGACTGGAGCAATGGCTGGAAACGTCACTGGAGAGAATCAACCGGGAGGCCCGGTTACACTTCCACCCAGAGTTCCTTTTCCGTCTCTGGAACACATGTGTAGAACACTGGCATGAT 5244
CCCAGAGAGAGAATCCCACCTGGAAACAGTGGAGAAGAGACAATAGGAGAAGCCTTCGAATGGCTAAACAGAACAGTAGAGGAGATAAACAGAGAGGCAGTAAACCACCTACCAAGGGAGCTGATTTTCCAGGTTTGGCAAAGGTCTTGGGAATACTGGCATGAT 2%;%
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GAACAAGGGATGTCAGCAAGCTACACAAAGTATAGATATTTGTGCCTAATGCAAAAAGCTATATTTACACATTTCAAGAGAGGGTGCACTTGCTGGGGGGAGGACATGGGCCGGGAAGGATEEGAAGéCCéAgSACCTCCCCCTCCTCCCCCTCCAGGTCTAGTCTA. .. 6238

GAACAAGGAATGTCACAAAGTTACACAAAATATAGATACTTGTGCTTAATGCAGAAAGCTATGTACACACATTTCATGAAAGGGTGCACCTGCCTGGGGGGAGGGCATGGGCCAGGAGGAT!
GAACAAGGAATGTCAATAAGTTACACAAAGTATAGATATTTGTGCCTAATGCAGAAAGCTATGTTCATACATTCTAAGAGAGGGTGCACTTGCCTGGGGGGAGGAC, CCGGGAGGATGG

GAACAGGGCATGTCAATTAGTTATACCAAATATAGGTATTTGTGTCTAATGCAAAAAGCAATGTTTATACACTTTGCAAAGGGTTGTGGATGTCTGCGGGAAGGCCATGGGCCAGGGGGATGG .

GAACAGGGCATG AATATAGATACTT AGGTGCCT CCAGGGGGATG

GAACAGGGCATGTCAGCTAGTTACACTAAGTATAGATATTTGTTGCTGATGCAAAAGGCTATGTTTGTACATTGTAAGAAAGGATGCACATGCTTGCAGAAGGGCCATGGGCCTGGAGGATGG
GAACAGGGCATGTCAGAAAGTTATACTAAGTATAGATATCTCTGTCTGATACAGAAAGCTTTATTTATGCATTGCAAAAAGGGATGTCAATGCTTGGGGGAAGGCCATGGACCAGGAGGATGG. .

GAACAAGGGATGTCACCAAGCTATGTAAAATACAGATACTTGTGTTTAATACAAAAGGCTTTATTTATGCATTGCAAGAAAGGCTGTAGATGTCTAGGGGAAGGACATGGGG%AG%GG%AT"G\IG ..

EQGMSPS Y VKYRYTL LT CLTIO QKA ATLTFMHTCKTIKTG G CHRT CLTGTETGHG
GAACAAGGGATGTCACCAAGCTATGTAAAATACAGATACTTGTGTTTAATACAAAAGGCTTTATTTATGCATTGCAAGAAAGGCTGTAGATGTCTAGGGGAAGGACACGGGGCAGGGGGATGG
GAACAAGGGATGTCACAAAGCTATGTAAAATACAGATACTTGTGTTTAATGCAAAAGGCTTTATTTATGCATTGCAAGAAAGGCTGTAGATGTCTAGGGGAAGGACACGGGGCAGGAGGATG!

GAACAAGGGATGTC
GAGCAAGGATACTCACCAAGCTATGCAAAATATAGATATGTACAGTTAATGCAAAAAGCAATGTTTCAGCACTTCAGAAAGGGATGCACATGCAGAGGAGAAGGGCATTCACAGGGGGGCTG

GAAATGGGGATGTCAGTCAGCTACACTAAATRCAGATACTTGTGCTTGATACAGAAAGCTC TGCATTGCAAGAAAGGGTGTAGGTGCTTAGGAGGAGAGCATGGGGCAGGGGGATG
GAAATGGGGATGTCAGAGAGCTACACAAAATACAGATACTTGTGCTTAATACAGAAAGC'\ C (J (J | GCATTGCAAGAGAGGGTGTAGGTGCTTAGGAGAAGAGCATGGGGCAGGGGGATG

GAAATGGGAATG ATACTTGTGCTTGATACAGAAAGCTCTG GCATTGCAAG AGGTGCTT. GGGCAGGGGGATG!
GAGCAAGGGATGCCCGGGAGCTATGTTAAATATAGATACTTGTGCTTGATACAGAAAG(. TTG ATGCATAGCAAGAGGGGATGCAGATGCTTGGGGGAAGGACATGGGGCAGGAGGATG

ACCTCCCCCTCCTCCCCCTCCAGGTCTAGTCTA. .. 6228

. .AGATCAGGACCTCCCCCTCCTCCCCCTCCAGGTCTAGTCTA. .. 5680
.AGATCAGGACCTCCTCCTCCTCCTCCCCCAGGTCTAGCCTA. .. 6209

GATCAGGACCTC! .. 6211

:AGACAAGGACCTCCTCCTCCTCCTCCTCCAGGTCTAGCATAG. . 5563
.AGATCAGGGCCTCCTCCTCCTCCCCCACCAGGATTGATCTA. .. 5710

Vpx en(L

.AGACCAGGACCTCCTCCTCCTCCCCCTCCAGGACTAGCATAA. .

R PGP PP PP PP G L A *
AGACCAGGACCTCCTCCTCCTCCCCCTCCAGGACTAGCATAA. .
GACCAGGACCTCCTCCTCCTCCCCCTCCAGGACTAGCATAA o
ACTGGACCACCACCTCCTCCCCCACCAGGTTTGGCCTA. .. 5586
GACCAGGGCCTCCTCCTCCTCCCCCTCCAGGACTAGCATAA.A 5624
GATCAGGGCCTCCTCCTCCTCCCCCTCCAGGACTAGCATAAAA 6069
GAACAGGGCCTCC GACTAGCATAAA. 6154
GACCAGGCCCTCCTCCTCCTCCCCCTCCAGGCTTAGCATAG A gg?g

AGACATCAGAGAAGCTTAAGCTATGCAAAGTATAGATACCTGCTGTTGATGAATAAAGCAA G '\FTACTCACATGCAACAAGAATGTCCTTGTAGAAGTGGG | CATCCG AGA. . .GGA CCTCCTCCTCCAGGGATGGTCTAA. .
GCTCTTCAGTTA CAGCAAGTAT AGAAGGCCATGTTCATGCACTTTCAG! TCATGTCTGCAGGGAAGGCATCCACCTCCCCTCAGACCAGCAGGAGATAGACTTCCTCCTCCTCCTCCT! .. 5427

GTACATCAGAGAAGTTTAGAATATGCTGCTTATAGGTACTTACTGCTGATGCAAAAGG(.lI G IATCCACTGTCAGACAGGGTGTAGTCAGAGA CATGGACCCAATCCTAGG. GCAGTAGGAGAAAGGATAACCATCCTACCGGGGATG .TAA.. 5327

AGGCTTGGAAGAAGCCTTGAGTATGCAGGCTATAGATATCTGCTTCTGATGCAAAAAGCTCTGTTTATTCATTGCCAATCAGGGTGTTCTCAGAGA. . CATGGACAGGGACAAGCAAGGGAAGCAGGAGAAAGAATCCAGATTCTTCCGGGAATG. . . TAA. . 5360

AGACTTAGAAGAACCTTAAATTATGCCAAATATAGGTATCTTCTGCTGATGCAGAAAGCCATGTTTGTTCATATGCAACAAGGATGCCCATGTAGAAGTGGA CATTC
AGACATCAGAGATCTCTTGATTATGCCAAGTATAGATACCTGCTGTTGATGCATAAGGCCATGTATACTCACATGCAACAGGGATGCCCATGTAGAA

CCTCCTCCTCCAGGATTGGCCTAA ..
TCCAGGGATGGCTTAA. .
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Vpr start Vif end

A

AT\%GAQCAQGCg CCGGAAGACCAAGGgCCACAGAGgGAgCCACACAATGA/’\}TGgACﬁCTAGAGCTTTI'AGAGGAGCTTAAGAATGAAGCTGTTAG 5653

PEDUGPUREPHNEWTEELLEELKNEAVR
A--A--CT A--G A

-- S . e . . . .ACTGAAGCACCAACAGAGTTTCCC- --TGGGACC----G CTT-GGG-G
-- . . e . . . .ACTGAAGCACCAACAGAGTTTCCCf—G*CC—GAATG**A**C—fCCAwGAGf

. . e . . . .ACTGAAGCACCA --G--G GGACC----C GGGG
. GCAGAAGCAGTCCCAGAGATTCCT—
.GCAGAAGCAGCCCCAGAGATCCCT -
AGAAGAAATCCCC- C - -A---- GGG GT-G--- —AG

-AA-A--AC-A

-AA-A---C-A

A--AA-C--AG-A
AG

FVpr start

. . . GAACATGC
© . ACAGAAAGACC
ACAGAAAGACCT -

G--TG C A
-ACATGG ATTTG-CC--A
-ATTTGG-AT-TCAGC- -

B 1€ OO L

----C-TC--GAA CTTTACCAGGATG

. CCTCTGTGTTACAGATGGAGCAACCA--C-
TTGGTCTAATAATTGTGTCTT CAGATGGAAAGGCCA--G- -

... . TGATGGCCCTCTCTTTACAGAGATGGAGCTGCCC--T- -

TA- -AA-AC-A
TT-A-G--TACCC- -ATA- - -T-GC-A
CT-A-G--TACCC-TATA- - -A-AC- Al

-G---CT-GC---TAC-A-G- - - - -AA-A

G---CTGA----TACA----CA--AA--C-A
CTGG- - -GTAC- - -G-CA- - AA-AC - Al

>
¥
>
>

CTCCAGIATARGG . L
---TCCAG- - -AAGG. . . .
---TCCAG-CAAAGA. . e
---TCCAGGCAGAGG. . .. uvvvnann
----- AG-AT-CCACCCAGTCATCCT. ..
_i_AG A--CCACCAAGTCACCCT. ..

5>
rr
0>

G A CA TGGGG-C-G---TT-GC- - -CACC
......................... ATGCCTTGG- TCA AG-GT-CCCA--AC--TG- CTATCG-T-A-A-CGC-C-
. . . -T-CCTTGGATCA- -AG-GT- (C:(C:EA_I_-AC-- TG-C-GTT

6 GCC 6T GTTCCCAT-G-GCGC- CCGCTCTG-AG- CCOCCA- -TG- - -C--A--C

o
>
o
=
(‘\
@
a
O
In}
(@}
3
>
>
In}
In)
a
In}
el
=
5
3
@
>
A

CI6G- - CTCCAG-GT-GTCCCAR- CAC- -TGCGCCA-G- - -A- - “AGCCA-GTG- - -AG-A- -C
=166~ -CTCCAG-GT- GTCCCAA-TAC- -TGC-G <--C--A--C
G GT--A-C CCAA--ACT-TG- TReATEIE: A»»cceccc NI
CCAA--AC- -TG-CGCA-G- - -A-A-CGCCA-GTG- - - T
.................... “AA-CACTC-AAGGCA-CT - -AG- -AGCAG- - TG- - -TA-C-
1CITTT ACCTCAAG-ACA- TACCCATGACA-GGCT - G- - TTG-AGC - -GCCA-GC-A--T- -A--C
---C-TTT-AC-TCAAG-ACAGTACCAATGACA-GGCT - GCACT - -A-C-AGCCA-GC- - - -T- -A- - C
CCACCCAGTCATCCT-T-CCGCTGACCTCCAG- - TC-TTCCAA- - - CA-GGCCTCA-CT-GA-AG- - - CA-GAGA- - AG- - CGA
.......... CACCCACTCATCCT-TGCC-ATAAC, TCAAGG-TC-TACCAA- - -CA- GA-CTCAATT- GA-AGA. - CA-GAGA- -AG-A-G-
. AGGAGAGAGCCAGTAGAACAGCCA- - - - - - - - - G-G------- C---A-<---- TTTGCAC- - - - - CTGGC---TACCA-G--A--AA-C-G-
i, o . TTCAGAGTTTACCAGCGGCAGCCAGGGGAACCACTATTTTACATTCC - AGAA-T-TCAATTG-GAC- - - G- - GGAGTAAT - A-TG- CACT - CCAAAG AGC
................................. TTCAATCCCTCCCAGCATGTGCAAGGAACACCATGGTTCTTCATTCCAAG-AATGT -G- - TT-ACC- - -A- - GTGATCAATGTCACT - TAAAGGC - - -ACT-G-AGT - - CA

>
faln)

I
o > o >3
nmmmmmmmmmmmmmmmmmmmmmmmmm

-AGGTA-CCACCCTCACACCCA. ..
-AGG$¢£CCACCCTCACACCCA. ..

>mmmmmm>>>>m>>mo>mm>m>>>>m>>
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ANT70
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LANT
[.01.SIVepzCAM13
M.05.SIVcpzEK 505
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CPZ.CM.05. SIVcpzMB66
SPZ .CM 05 SIV LMT145
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G.CL.x.ABT96
H2U FR. 96 12034
MAC US.x.239

Taq exon 1

AC.
IR/I/I SL. 92 SL92B

SMM.US. x PGMS
SMM.US x, S_}&smHG?SF L3

(N
o

‘WUUUeSFU<»-»-VZ-g
= cycs
w

>

Zm

ZzE

Zes

N

~

a0

EN.

DEB CM 99.CM40
B.CM.99.CM5
AL.CM.00.266
TA L.CM.01.8023
SUN.GA.98.L14
SYK.KE.x.KE51
SYK.KE.x.SYK173

m

Sowiouan)

919|dwo) Ald

frameshift insert in HXB2

pr premature end (HXB2 nnly)

ACATTTTCCTAGGATTTGGCTCCATGGCTTAGGGCAACATATCTATGAAACTTATGGGGAT . vt v v e iiie e e e e ACTTGGGCAGGAGTGGAAGCCATAATAAGAATTCTGCAACAACTGCTGTTTATCCATTT'}I:'CAGAATTGSGTETCGAC/}}TA(SSCAGA 5799
H_ F P R I W L H G L G Q H I Y E T Y G D
CCC A--GT-C

CC- A- ---G--A---T-C
-C- -CC----T-A--A-C--GT GT-C--T
- 2-C--ACA-CC-ACAT-A--ACA-C-T--AA-TTGGG-A
CCAA C--G T

CIC-AT-Co-AG----
c--cC

GA CCTCGC [———AAC——CAC T——TA Te-v-=----A-T- GACA
L

AAC
GG GAGCTC
GC - - AGAGCTC

GGCC-AGAACTC- -AT-CCAAG--T

N H I Y N

AC--CGC-T--TA-CT
CGC-

-TTCCAAG--T
JleTTechne
---TTCCAAG-TT

CA--TCACTGA--AT TGGGG TGTAC-AG-

Cral i

CToA T CAneA”
G--C--CT-A-A-GAAGA-
---C---T-C--AGAAGA-
<--C---T-C--AGAAGA-

-CT-C---GACGA
C

AG--T--A-T
AGLTGE

.. AG- --A-
IICCTT-A---C- CCAG-- G
L ICCTT-A-A---CCAGG-AGC-
.--CCTT-A---C-CCAG--GGC

CTT-A- -CA AGC

Tat exon 1 start

-GGC-
TGT GT/é- -GGAEGGAA- -AGA

<--A--C
G D
BT

GTC- AAGG e
A-TT--TGTC-G- -GGAAGGG-A-AGA. . . .
N -GGG- -AGAAETC --GTTCCAAG--T--A-CT-CTGTC-G- -GGAAGGA - AAAGA.

CATGGTACTCCC-
CT- - -GG, .

-A G- CAT TAAGTATTATC- CT AG-T
A-G-CCT-CAAATATTAT--GC-AG-A---A-GGCT

TGAT- A
G--TTA

.C-G---A-G-CT-GTCT TG-G
CATGGAAT AGAT- -GCT- CAAGTACTAT- -
TA-A---G---CG-CAGC

T--CTC

L L L F I H
GT T-

F_Q N _W"

R R OG0 A LCATC T - 6393

<GA--GCT--C---G
--C---G-G-
CA--G-GTGTGCC - -C-ACT-G- -
G-T---A-GTCTA G-A

C-G--A--G--TC-GC-G--T---AG-GCCT-~---C-T-
AA----T--G---CCT-G--TA-TA- -GCA- -T--CT-G- -

SA--

A-T-GGG- - - -
GCT--A---C-G-
oo --CT-A--

-C--

. .AGCAGTACCGGGTCAGAGGA- -A- - CCTGCATGAGAT-C- - T-CC- -AG-AA-TAG-GCA--C- -

AGCAGTACCGGGTCAGAAGA- -AG- CTI'GCATGAGAT C

-C-CTT-AG-TA-TAG-GCT--C-A-T-A--

- Ts e e
~=C==CATC--CTC-==- 6392
~GGC- -A- -CAAC--CTC---- 6369
~GGC--A--CAAC--CTC---- 5318
GCA- - -A--CACC- - -TCA--G 5826
-CTC---- 3867

TAGA- -A
-CAGG--ACA- 6022
N -CA-GAGA- -GCAG 6027
-CAAT T- GCTTTCCC 549%

CCTT-AG----CA-G--AAC-C- --GGGC- - -C--C--G--C.
AGCAGTACCGGGTCAGAGGA-AA- - CCTGCATGAAAT -C - -T-CC- -AG-AA-TAG- GCA--C T

-C-CCC-AG-CA-TAG-GCTT-----C-T--C.
... -GG C---T

“AA-CT--A-TG--G-AACG--GCTACCA-CC- - -CCTAATTGGACAGTGGATCAGGCTG-AATA- - -T-T-CCAT- - ATTAC- -T- - G- GAACA- - -AC

-AA-TT--G-TAGAG- -ACA- -GCT

-GA-TT--G-C-GAG--ACG--GCTCC

CCC
CA

A-CA- - - CCACAATGG
-CA--CCCTAATTGG

G AT
AGC- AAGAAGA A--AC---AA -—T--g-$-—c¥g—-GGTC TTACCA-C-CTCCCACATTGGACAGAAGGACAAGTC -

A
TGTA- -CTTACCC cce- ACCAGATTGG CGGGAGAACAAGCATGGGCT - - -TCG- »CATT A- TAC =

:TT- -A- T -CTGTGTA- —GTTACCA CA--GCCTGATTGGACAGGCGAACAAGCATGGGCT--TTC
GTGCG GGGT! CAG

T-CTH
AA-ATT---AG-TT--A-T--ATG--TA- G

GTGG
G------ A- —CCTCAAGAAA AT----AG-TT--A-T--ATC--TAA-CGAAG-G-CA-GGACTGAT .

GACTCTACA
-A-CA-G-CCAGAAGAAACACCCACCATGGCTT

TGGCA--C-CC--CAT

CAT- -
TAG-T-CA

T-TGCTC-G-AGGGTA-CG-GA- -T-A- -CC-A-
AA» -A-- -GTGTATGAGAGC- --C-CT
--CT--AT--GCA
TCCCCGACAATGGCTTGGGAAAG ACCA--TTG-A---GG-----

T---

TCTGTAGATCAGGCAG-CATAA- -T-T-CCATT-ATTAC--T-A-TCAG-C---ACC--
T CAGGCAG- -AT, T-T-CCAT--ATTAC TGGG

T-G--CA-TAG-GCCT
GCA--CA-CTTTA----T---GAA
GCA--CA-T-TTA----C---GAA

-G
G- - -GAA-CA--CTTC

-CAGCAA- -
-CAGCAA- - CTTT— --GAGCAG 5294
CT 6157
--G-C- 5667

C-GCC-.
TGCTGCA——A————CT——AC G-CC 6003

AT
TGCTGCA- -
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v
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©
&
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%
&
3
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g

RROCZACZOTS!

H2B.CL.x.EHO

H2B.GH.86.D205
H2G.CL.x.ABT96
H2U.FR.96.12034

MAC.US x.239

Vpr
Tat exon 1
AC.US.x.251_1All
AC.US.x.251_BK28
AC.US.x. EMBL _
SMM.SL. 92 SL92B
SMM.US.x.H9
SMM.US x.PGM53
SMM.US x.SIVsmH635F_L3
STM US.x.STM
AB.SN.x.SABIC

S_Cle)

EB.CM.99.CM40
DEB.CM.99.CM5
L.CM.00.266
TAL.CM. OI 8023
SUN.GA.9:
SYK.KE.x. KESI
SYK.KE.x.SYK173

Tat exon I start Vpr end

[ DO . A...--GA
Gl ‘ AGAGGA- ~AG-
" TCTAACACAAGAGGA - -AG-

C--G
.ATGGATCCTATAGATCCTAGT--T - 52
TGAATCCCATAGATCCTCA%E- -CA- - 599

.G-GAG---G T-
TCCTT-CC--GCTGCACCGA- -CC -G--AT-CACTAA. ...
.. .A- TCCTCTCT——GCT TACCGA— -CC----AA-AT-CAATAA. ...

..A T-T--GCT-TACC-A--CC----GG-AT-CGATAA. ...
e TCCTCTCT--GCT TACCGC--TC TA-GG-AT-CAGTAA. ...
.. .A-TCCTCTCT---CT-TACCGC--CC-TA-GG-AT-CGATAA. ...

..A-TCCTCT-T---CT-TACCGC--TC----GG-GT-TTCTAA. ... . . . . . . .
A-TCCTCTCA- - -CTGTACCGC--TC-T--GG-GT-CTCT A . L o ittt ettt ettt e ittt et e et e et a et e e e e e e e e s e e e eaneanaannaaneennennns
Vprend

--C---CAAC--G-GGGAGGA. ........ A-TCCTCTCT--GCT-TACCGC--TC----AG-AT- CTATAA ..................................................................................................
P G G G NPLSAIPPSRSML

L Y R P L
GC'rTACCG(f TC

G A .
--T--TCAGC-CA-GGGACGA.
--T--ACAAC-GG-GGGAGGA.
--T--ACAAT-AG-GGGAGGA.
--T--A-GG-ACGC-GGCGGA.
--C---AGC-GCA-GGGAGGA

--TC----G--AT-

T T-TACCGC---C GGAGT TGTAA
-CA CTCACCCTGCGTAT- GACCAG-—G AGGAG CCGCECCC CTTCA G G
AAGAACTCCTTTT AGCCCT-C-A--AA--G- - - AATGGA! GTCGGAGGGGGACGGGATGGCAGAGAGCCTCCTCCAGGACTTGCATAG
C GAAAGOAGGGATGGACAAG-G-G-G- - CGA- C- - GGC- CGT - C - ACCAGGACT
CCCTT——AAC—rTACGAGGAAAGAAGAGATGGACAAG G G- -GA-CGAA- C—VGCTC ACCAGGACTTGATTAG
CCCTTT-AGC-ATACGAGGA! G-G-G---GACC--GAC- -GTCC-ACCAGGACTTGATTAA
CCCTTT-AAC- ATACGAGGAGAGGAGAGATGGACAAG—GVG—GVC—GA C-AATC- -GTCC-ACCAGGACTTGAGTGA
TCTACGCAA-AC-CTTAG . « vt et s st s et s s ettt e s s st s s e e ea s an s e s as s s e sssnnsssssss
..................... AGAAGGAGAGGACCTTTTT CCCTT-C-A--AG--G- - -AATGGACAAGGAGGAGGA
- -C--ACAAGAAG- - GGGGGATGT . . .. .. T-CCCCTT-CG-TCCTT- CCGAGATCGGACAA - CCCCTGTGA
C-T--A...C-AGC-GGACGCTGG. . .... A-CCCATTTCG- -CCTT-CC-AGGGCG-ACCAAC-ATTGTAA. .. .
Z-T--AACAT-CA- - GGAAGT . A TCCTCT-CG-TCC-T-CCGCAA-CG- - -AA-ATCATGTAA. . . .
--T--A-GAG-GA- -GGAGGA TCCTCTTAG-TCC-T-CTTCA-TCG---AA-ATCTTGTAA. ...

.A-G-AA-GA......... GACCACAA T-CCCCCCT »»G--TTCA GC-A-- G--GATAGATTATAA....
ZIT--ACAAGAAG- “GGCAAA. . . .. . TATA-CC

[al

.GCCCCACCCCCTCCTCCAGGACTTGCATAG

»-C-»ACAAGAAG--GGAAGATAT ...... A-CC TTCG TCCTT CCGAG CCG ACAA CCCTTGTAA. e
GC- VCAAGA GCAGGAACAGCT— ~ccc- —C— VA GC GCACC AGACCC CTAAAAGAGACATACAAAGAGGCCGTTACTAA
GC-ACAAGA. A-GC-GCACC-AAACCC-CTGAAAGAGATATACAAAGAGGCCGTTACTAA
GC--C-AGA -GC-GCACCTAGACCA - CTGGAAGAGATATACAAAGAGGCCATTACTGA
. -CA-CC-G, CA-C--A-GC-GCACC-AGACC- -ATGAAGGAGACATACAACGAGGCAGTGACTAA 6203
-ATTTATCA GGGAGAT - CCCAGC-ATT- -GCCCTC-AGGG-C-CCG- - CCACCAGACAGTAACTCTGTTTCTCATGCCGATCCTGAGCAGCCTAGGAGACCCTCAAGATATCGCATGGATGAATAG. . AGACCCGGAAGAGTGTCTCT-GCCCAA 5765
A-AA--. ... GTCAGAAGGT - CCCAGT -ATC- -GCCCTT - AGGG--»CCG -CCACCAGATAGTAACTCTGTTCCTCATGCTGATCCTGAGCA GCCCAGAAGACCTTCAAGATACCGCATGGATGAATAG AGAgCCGGCAGAGTGTCTTT GCCTAA 5753

GC- -AGC/‘\A;fAA- -AGATACCCTGTTCTTAG-CCA-TGAG-G-G-C--CTC--G-CCC-A--AGTTCTGTTCCACAGGCCGATCCAGACAATCCCAGAAGACCTTCCAGATATAGAATGGATGAA
GCCC - -GRT- »-CAGGTACCCTYGRCTG GACCACT AG G-

TCTAA ;\CA TCA GAGATACCCCAACATAAGACCCTTGAG

................ TGGAACCTGTTGACCC-GACTTA-- 5777
. TGCAASGATAGTGAACCC-GC-TTA- - 4390
..... TGGATCCATCQGTAGAGGAGTT- -- 5725

TGGACCCT TGA-GGCCT- - - 5832
TGGATCCAGAAGTAGAGAATTT— -- 5785
.................... --CAG 5802
CCTTTCACCTTTGCTTCAG G- --AG 5708
CCTCTCTTTTACATCATAG. .A-G- -AGA 2%02

C--CCC-AG-ACCCA--AGTTCTGTCCCTCATGCAGACCCAGAGAGGCCTTTGCACCCGTCCAGATAC CACCACGATGAATAG .
CACA-C--CC-CCT--TA-TTCAACCCCAAATGCTGACCCTGTACCTCCTTTGAGTCCTTCTAGGTACAGGATGGATGAATAA.

C-
G-G-C-
G-G- C CcC

GCTCAAACA-TCA-GAGATACC TTG-GCC GAG-G-G-CGCAGC- -CCAGAC- -TA-TTCCATGCCAAATGCTGACCCCACACCATCTTTGAGAC GAATGGATGAATAA.
TCAG*—**T—A**AGATACCCACAGGTG GCCCCTT AG-G-G- CGCA C- TCCAGAC—*AA TTCAACACCAAATGTTGACCCCTTTCCTCCACGAAGACCCTCCAGGTACCGCATGGATGAGTAA.
GC- - AAAGAGT - A- - CACTATCCAAACATAAGACCCTT - CGCCCTCGCA- - - AAGA( L S
-G--AG-C---CA--GGG. . . TATCCTAACATT---CC-TTG-C- GGAA-—AAT——AGA GTTAG-GACGGAGAATAA
-GG-AA-C----A-GAGA. TACCCCAATATT--ACCCCT--C GGAA- -AA- - -GGAGGT -AG- GATGGAGAATAA
CA-A-AAGA- - - - CGCACTACCCCAATATC-GACCCCTTT - -G- - -GA- -G-AG- -G-CCATGC-ATAA. . ... ....
CA-A-AAGA- - - GCCCACTACCCCAACATA - GACCCCTTT - CG-C-GGA-G,, . . -AC- CCATGC - TAA .............................................................
TCT AT C G T AG-A-ATGT-A-CCCAAGGCCACCAACAAGACCAAGACCAGGGCAAGGGGACATTAGAAGAGGCCTACAAGACTAA |

-C-
-AGTA- -CG-GA-ACAGGGGATACCCACAT-CTTCTTAG.
-G-TAT-CC-GA-ACAGAGGGTACCCCCAT-CTTCTTAG

V Complete

Genomes

sjuwugI Y

Suoud~) R[dwo) A'1d



0L

L007 wnipuadwo)) duanbag ATH

HIB.FR.83.HXB2

Tat exon l

Rev exon 1

01 Ag .TH.90.CM240

v
fes]
©
&
%P

TLot
Ta-
%
&
3

RROCZAT TS

<l

H2B.CL.x.EHO
H2B.GH.86.D205
H2G.CL.x.ABT96
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MAC.US x.239

Vpr

Tat exon 1

ev exon 1
AC.US.x.251_1All

MM SL.92.SL.92B

M.US.x H
SMM US.x.PGM53
SM .US.x. SlemHt’)?iF L3
STM.US x.STM

VER KE x.
COL.CM.x.CGU1
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Sowiouan)

919|dwo) Ald

Rev exon 1 start

CTGGAAGCATCCAGGAAGTCAGCCTAAAACTGCTTGT. ACCAATTGCTATI'GTAAAAAGTGTTGCTTTCATTGCCAAG'I'I'TG'I'I'TCATAACAAAAGCC'I'I'AGGCATCTCCTATGGCAGGAAGAAGCGGAGACAGCGACGAAGAGCTCATCAGAAC .....
77W77K77H77P77677577077P77K77T77A77C7 | _C__Y__C_| __C _C_ . C Q v _C_ _G_I S 7G K Q H_Q N

,G,

7SGDSDEE[IRT’
-AG--C G--A---C

TCA
-C-CA- GGC--CTGCAGGC. .

G---GAA CG----T- A--GG-
-GAA-AG- - -GCAA-TCTGCT-TA.
--»»--G»G-GA--CA--C»-A AACAGCT-»GAGC

CTC--GAA----- TCTGC-AA----- - - A-G
RCCT GAR- AL AGARCT. C6-A-ARGAC A

T GCA e
T - ~AGCAACCC-GAA-A- -GAGT-C-AAG-AG-T-A-G. .. .. ...

Rev exon 1 start
A

" H _C Q F C F L K K G L G I CY E Q S R KRR R T P K_
S E E _E_

G- -ACGT- - -AATGTC-GC-G- -CC - - -A- -A- - ACCGCCA- CGTGGTT . . & - .-

AAAT-
AA----- CTICT-G.-GAA.A-- -AGAG . CA--CC

T-----GG-ACAT- - -CATGTCT-C-GA-A- - -G-GA-CT--~C-~- -T--T-
-G---G--G--A-GT----AGCA- TCACGCA A***AGAA——ACTCCGAAGA G
--ACGA- - -TATGTCC-C-G-A- -A-AA--GTCGCCCAGGTATTT
--ACGA- - -TATGTCC-C-G-A-- - - -AGAA- -GTT-CCCAGGTATTT
--ACGG--»TATgTCC»C-G»ACC»--AG A--GT. T-EC C A T

-G-C-C--G--T--A..
----- GGCCGAAA- - -G-G A----CT-CG.
--COTTTCA-A- A--GATCGA--GCT o TCGAGC

T A T
-CCTTG- - -GAG-CC-TCCTCAl - T - C CAG- - c-T- C-G-AA------T--- A

6169
GAAAAA-TAT 6261
TCAAGAGTAT 5877
--CTTCC-G-GCAA-AC--AGAA- -TCT-AG- éﬁG Aﬁ T--g .....

-G T
G-GAC----TC-T---CTCCATG-C- GATCA--C»AGAG»AA-»--CC-AAAGC-ACAG»ACCT.
G-GAC----TC- T---CT CATG-C-GATCC--C-A--G-AAGA--TC- -AAGC-TCAG-ACCT. .

-C- G---A»--»AGAGA---A--GCGA GTC--CTGT- CCTGGCCTT-»CA 5944
.ATTGGCGA- - 4557
CTG- 588

v
GC---A 5584
GCC--- 5540
AC-A-- 5242
GC--CA 5386

GC---A 5462

.GATCC-A 5929
.GCTCC-A 5917

-ATAG-C-CCTTC-CTG-CA-T. .. L-A-- --C- ~-GCTCCAA-A- AGAGA C-A--GCTCG-...vvnunrnnns CAAA
-ATAG-T-CATTT-A-GAAAGAG- 1C--GC---TATG--C-- T---CA- GTC CCACGC-G-A- - -AGAG-AAGT-C- - -AGAG AT C-CGCCAGCTGCTGAAA 5875
AATAG-T-CATTCAAGGAAACAG- C-T----- TATG--C--- C -T--GCA GT -TCACGC-G-A-- -AGAG- ----CG--T-AAGCTTTGCT

LA C--G--A T-AC CCCTG-CA----GTTC--GAAG- »GAGAAGATCC CTCCT

-TATGTCT-C-G- G- A A-TC-A
G-AICATT.ITCTCIIAZGG-21-C-G---C- G T TC-TC G G T-C--G--- GAAA- - - - A
A A CATTC T AG AAGeAT TACCT TAE AT Yo VTV e

TGT
{TATGTCCCTG-CA- Ac -ATC- -GAA- --GA GAA%ATCC CTTCTAGC.

GCGAATG -A 5866
AGC. 5984

.--CA
~CA 5479

SAuIoud~) R[dwo) A'Td

sjuwugI Y



L007 wnipuadwo)) duanbag ATH

ILC

HIB.FR.83.HXB2

Tat exon 1

Vp
ev e

01 E TH 90.CM240

0 NG. N

SEQTOOw>
wnmcT)
QmQSH%cﬁ
oM oo §
P S =Ty
Sulems
QM ES ==
SENZTE
AARNZ
HOSRC
>
3

&
2722
SElniess

SNSSZ
SOWOO

@Y= s1enlesja =l slente sia leslesfa sia lustestasie:

7.CM
CPZ CM. 98 CAM5
CPZ.GA.88.GABI

H2A GW.x.ALI
H2A.SN. x ST
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MAC.US x.239
Tat exon 1

ev exon 1
AC.US.x.251_1A11

MM SL.92.SL.92B

M.US.x H
SMM US.x.PGM53
SM .US.x. SlemHt’)?iF L3
STM.US.x.STM

VER KE x.
COL.CM.x.CGU1
GRV.ET.x.GRI_677
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195}
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%
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o
&
2
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6
US —2.CM.01.CM2500
CD.x.CD1

)EB CM. 99 CM40

CM.99.CM5
TAL. C 00 266
TAL.CM.01. 8023
SUN.GA.98.L
SYK.KE.x. KESl
SYK.KE.x.SYK173

Tat Rev exon 1 enq\rintron start )/pu start (ACG in HXB2)
GGA%TCﬁTCéAGETTgTC[ATgAAQGCISGTAAGTA ........................... GTACATGTAACGCAACCT. . .ATACCAATAGTAGCAATAGTAGCATTAGTAGTAGCAATAATAATAGCAATAGTTGTGTGGTCCATAGTAATCATAGAATAT. ... 6151

I P I VA I VALV VATITIIATIV VWS IV I IE.Y
RGLIKALLYQS

. A-
. G C-AT-G---C-TT-G------C- E
T- ..--G TGTC-T-G-G-T-CA»---G---»G C G-T G G-AT--C--
ACGELIITIIITIAL -GGGACC-GC-------- A--ATTA-TAGT-CTTTGC-GT-T-- -AATG- -A--T-A- - -GGGT -TA-T
\ACGC-G-T---T-AA. . .GAGAACC-GC- - - -CT--A T---AGT- CTTTGTGTC T—*—AATG*—C—*A A*———TGT*TAACC T G ATT*
CTCT. ATGACT-ATAT-TT-GAGTATG-TT-TC-T--CT-TAGTAT-G--C--TGGATT--CTGT---C-T---C- CTATAA CTTTATAA---
TAT--T-TG-C---ATG---TT CTTT-GGTTGCTT-GCCA-T- CCTT***TT—*C TA#C*—TI' A

LA
A-GC-A--TATATGTTGTTGC-TAT--AGT---G-T- CA---G----»C A»--AG CTC
ACTCCT, ATAAGTTG AGTCAAT-TATGGACC- -AT-GA-T---G-T--A---GC-
.TTCATGCAGATATATGCTTAGGC - AééT»G- TATA g ggAGGA

A--T
T-ACT-TG, TTAGT GGCT---TTC-CA-TT-G---GC - -TGC-TGGAAC--TTG-A-A --GOATACA-T
feee e A CartTocer A---GTACTCTTT--G-T- - -AAT G 555
-T-AT- AAAATAG-»GTGGG LT S aTC ACTARTO. Che A GUATTL TTaT - T LGRS ARTAGGEGE | |- C0AT  6LT ATAGGTATA 5783
TGGTTTGA-A---GTT--A-==------G-A---A-GGT--TT---T-G-GA-AA-C- - -GGAC- - - “TGCT-G-TTG-G 6228

.GA-A ACC- -CGGC-
CAGAAG- -AGT - -AG- G CTGTGGGAAG-
CTGAGAC GGT-ACA- G CTGTGGCAAG»

CA-GCA- -AGTCAAG-AGCT - TGGGAAG-
f—G—fA——AC T GC CA-
. GAAG- -A-GCAAGA- - CTGTGG-CGG-

.GAGAC- - - GCAGGA GTGG-CAG G,
GCGTGTCGTCTAA- CAAGAC- - TGCAT - - GTCCAGTAA .
GCGTG-CGACTAA-CAAGACC-T-TA- -AATCCAGTAA.
GC-G-A-GA-TC--G-AAG-AAGC- -TGA

-T GGCATGCAT-- T6C- Co TTTGGTGGTGGGGT - CT-CTATT - - - - CCT-CAT-TATC - - TGTGTAG-6C - TC+ TGCTC CT C-TAGCTTGG 6064
.GTAAGGCATG-GT-CT---GCTC-CTGG-GGTGG-GG- -TGCTG- - - - - A-CT-TA-ATAT-TC-G-T---C----T-T-CTCTCTACTTG 6046
GTAAT A-T--TTGG-GG-C-CT-GT-GCAA- AAC TACAGCCT ATCCTCATAGCCC CCCCGT 6038
GAATACC- -T-GGATAGCAGCCATATC 4621
GTAGCATGAACTAT»G--»T-T GCAGC-G- 5946

AT-G -TCT-GCAGCAGC

. T-
T - GTGATATGAA-TGG-G- - GG~ TTGCAGCAGC .
GCGG ACG-CT- A CAAGA G- TGTATCAA GCAGTAA. .. .GTTTGATGGATCTCCTCTCATC--TGA-TTTAAGCTT-TCA- - -ATC--TA- TTGCT----TTGT ATA T TATT--T C-G-GAT-G-TC- - -ACCCA-AGGAT - CTTAAGATC- -GT - AGGACC 6114

GT-A---G-CT-A CAAGAT TTGTA-CAG-GCAGTAAGCAAATCTGCATGTAAATGCTAAA-GGA- CA-T-T-AGG-T-ATACAG-TTT-GC--CTT -GG---A---- GGT-C-CAG-GG-A- CAGAAAAA-CAACA-TACT-G-C--T-- - - TATGGA 6045
“GA-------- AG-T-A--C--G- - . GTAAAGCTGCATATGTATATAGTATCACA-TGCT - -G-TT-TTAATAATA-TAGCA- - -CTG- CCCTGGTAGGGGCAGCACCA CA- -GC-ACAATGGGTGACA- -ATATT - -G-AGTG- CCGT- TGGCACAATG 6033
“TCAGG-GG- TAAGGA»-CTGT TCAA--C-GTA- 6019

-TgAGA GG-TAAGGA- -CTGT - TCAA--C GTA—

TTG-:GEG::fAGc-:AAé'A féG_T'A
CTGAGG- -G-TAGCG-A-CTA--GG-T
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AC US.x.251_1A11
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SaWwIouUaN)
919|dwo) Ald

rEnv start
A..ATGAGA.. GTGAAGGAGAAATATCAGCACTTGTGGAGATGGGG 6265
##N__E S G I S
I RT 'S IT E” K Y 07 A E R G
GT-A--G- GACA- --ATGAA T---CC AACTT 5833
GT AT-GGGATA- - -A-GAAT -ATCC- CTCTT 5795
.GTGA--G-GA-CA- - -AGCACTT 5478
AT -GGGATG- - - AGGAAT -ATCC- CACTT 5635
GT-AT-GGGATA- - -AGGAAT -ATCCT--CTT 5713
GT-A- -GGGATCAG-A-GAAT-ATCAGCACTT 6260
GT-AT-GGGATA- - -AGGAAT - - TCA-CAAT - 5674

. GAA T 5

..-ACGA---TG .. .AT-G-GACA- - -AGGAAT -ATCC-A-CTT 5605
. .-ACGA—--TG ........ T-G-GACA- - -A-GAAT - - - CAGACCTT 5584
..... "eeaans GAGAGT AG GGGATG- - -AGGAAT» - -CAGACATT 5464

TTG
TTAGAACAAAAGGAAC -- GACAG --AGG-G- - - G
......... TTAGTGCAAAGA - AAC - - GATAG - - - GG - GCA! G
AAGCAGCAGCAAATAGATAAT A--G--ATCA-- - -ATC- T G - —G GTTA* —TAG— -GACT
ATGT- A/RE -- éATAAGCTTG - TGC

..G. . AT-AGGAA-CC 7
~G2GAGGA- -AGAAGC-TC-ACG-CTT 3846

-A. . . .
-AATGAAAGC | . . L IATG- A--CAC---GGA--TGCAGGACC-TATC-CT-AA 5844
JAATGARAGT . i, AT TG-TGGAG-AACTC 3807

GCAAT G GAG-AA- -AGCTCAA 5969
A-GAA-A-AGAC- - -AA 6326
GACAA ----- C-CT- 5667

5892

ATGA AGTGA- -GA- -AGAA-AA 6336

TGG- - -CTGGTA- - -ATCA-CT 6726
ATGAT TCTAGTA A-ATCA-CT 6716
A- - -ATCAACT 6168

.ATGGCA--TG TAAT AT-ACCT 6691
.ATGGCAT T--TA-C--CC-CCT 6693
.ATGGCAT-TC-TG-C-ATCA-CT 6039
ATGGCATGTC-TG-C-ATCA-CT 6180

JEnv signal peptide start

ATGGGATGTC-TG- - -ATCA-CT 6626
M G C L G N Q L

ATGGGATGTC-TG---ATCA-CT 6625
.ATGGGATGTC-TG- - -ATCA-CT 6602
.ATGGGATGTC-TG- - -ATCA-CT
.ATGGC-TGTCCTG-ACTTCACCT 6053
TGTC-TG---ATCA-CT 6094

5800
ATGA A- CTC T TAG TATA T 6302
.ATGACAA-G--C-TAG--ATTTT 6297

T C TC A T T
-GATGCTT-GCTTATA-GGTGAT - -G- - -T-TAATTAGAGAAGTTTTTATTTGTAGAGTTTATAGA - AATA - - AGGTAAATCTTT - LATGGCT. . ....

.ATGA——TGTCCAG TCTT TTCT 5759

G C 310
"ATGG- CTGTC TAA- CTCCTACT 5310
.ATGGCATGTCCAG-T-ACATATT 5%85

GATAAGTGGGTAAAAGGAAAACCA. ~ZCC AC: CA GT-6C-GT- - TAGACTA. . ... . . . o . . . . AélA TGAGGA --ACAG--GAATCTAT AT 6151

GCGTGGGACAAG GGATA AGG-A--GCC-AAG-T--C- GT-GC--TT-TTAGGC L T T T T -TG-A TGATGAG-A-AG--G-ATTT-T-AA 6136

GGCG-TATT-TA-AATCACT- - GAG “A-G-ATAG- CCAAGA- ATAC. GAG. CTGATT. - - I TACAT A-AGAAGG. . . | AGACATGACTCAGGG . . GTTG-CACA- JATCTGAATC- ~AGC--CATGAG-A-A. : + s zes.ses.s 6187
TG'I'I'TGGTGTGTTATTGTGCTTTT GCGCC--GCAC-CT-T- CCTTCTCTATCAG CT- AT»AG-»GC-CA--CGG T TCCCGCTTC AACAGGACTTTCAAAGGCTTGTACAGGYATATCA GAGYAT - -TTCAG-GT. AT»-GGATGAG ATGAA ACC T-ATA-T 4790
...... CAGGCATCTACTTTGTGATT-CT-T-TTTGCC-TTGTGTTAGCT-ACCA-AGG-GG-GT--G ----- -A- GGAAGAGGGAGACGGTGACAGCGGCATCTTCG. - - GAT! GGA- -ACAT-GCT-A- 6109

...... TTTAGTAACAGGCATCTACTT TCTGAT--C-TT-TTTGC--TCGTGCTAGC - -ATCAGAGG-GG-GC-G- CCAA—*GTAGA*——*AGCGTCATCAGGCTCCTC GAAGAAGGAGACAGTGACAGCGGAATCTTTG GGATG C AGGA*—A*C .CTAAT 6093
AGTAACAGCTATTTATCTTGTTATTGCT - TAGT - -C- TTTATCCT - GCCTATCAAAGG-G-TGTC-ACCTA- - CC- CCAATAG -AGTGAAC - TCCTCCGGCTCCTGGAAGAAGGAGACTCAGACAGCG- CATCTTTG. - G-AT - CCTGCGAT - G- GAG-AC- - -GATTCT 6225
.. .AGTAGTAACTGCCATATATTTTGTGATAGCTTTAGTT-C-TTTGT-CTT-CA--TCA-CGCTGG-GCC--CCTC--A-AGG-CAG- -A-AGGTCAACGTTATCCGCCTCCTAGAGGAAGG-GATACC--TAGCG-T- . TCTTTGAGGAC-—GGAA-AT—GC-GT-AT 6172
AATAGAATACGTTTGCTTGGT-TTTGC-GT-GTTATT-CCTGG-T-GCAG-CATAGGTG-AGGGT -TCTTGCTT-TAGAGCCT-T-A-AGTTATAGAGAAGAGCTTAGGT. TATAAGACTAAGGT TGTG»-GTATA--TA T-G-TATGAGT- -AG-CA- - - -GACCCT 6283
GTACCAGTCTGGGTAGATGCC-AAGTTGAT - -GTTCTGT -C-GCC-ACTCATCAGAGTCA-GAT-GGC-G-GA. . . .CA GCATGCCTGCCAC ATGCCTTAGTGAGAGAAGAAGTCCC ..ATG 2
CCACTGTTGGCTTATTCTGTACA-CT- - - -G-TCAGA-TCAGG-TGGGCTGT - ACAGCA- - C-T-C-AC--GC - -T-GT. . . . TAGAGAACAAGTCCC.

G-TG- 6430
GC C ATGA A-TT--TAAT-TCATAA- 5922
7=, - -ATGGCAGCT- -TA-A-CT-ACAT 6247
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01.SIVepzCAM13
M.05.SIVcpzEK 505
.05.SIVepzLB7

CPZ.CM.05. SIVcpzMB66
SPZ .CM 05 SIV LMT145
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H2U FR. 96 12034
vIAC US.x.239
AC US.x.251_1A11

SM USX
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%)

SYK.KE.X.KE51
SYKKEX.SYK173

Vpu end
Env signal peptide end‘fEnv gp120 start
GEGG/E\GA;I'GGSGCﬁcCﬁTG/C\TCgTTﬁGG. . .STGETGGTGSTCEGTAGTGCTACAGAAAAATTGTGGGTCACAGTCTATTATGGGGTACCTGTGTGGAAGGAAGCAACC ......... ACCACTCTATTTTGTGCATCAGATGCTAAAGCATATGATACAGAGGTACATA 6423

*
CWRWGET ML LG "ML M I TS ATEKLMWV TV Y Y GV P VWKEAT T T L F _C A S D A K A Y D T E _V _H
G--TT--A ST A T A- ~GA C c- -

T-AT G A
T- rTT CTCTT TATC T--AG-AA- CTTGV—CAA G-A--TG-G
C-T- .TA-T-AGC-A-G-CTTTG- -AACCCCATGT-TG
TA---AGC-A-G- CTTTGC AA-CCCATGT-TG- GTA--C------ AT-C- G G T ~CCT-ACAAGC- -T--ACAG- - - - 6461
TATT . ZGGC-TT-CTA--CCA-T-T--AGAG-AG-GG--GA-TG- -GAC-AT--A 58
C-AC:TGACCATG -A> ATG-A-G- CTTTGC AA CCCTTGT- TG-CA .TCTG-TGAA A

T---CT-ATCT-- G-C-C-»G -A--ATTG- -CAA---A-- TG6-G..... .TCTG
C-ACGT-GT---G-T-C--AG-T-GT-CTCAT--A- --T GTA-C-C-AAAIAT-Z---T--A-
-GA--T-ATCTTATG- - CAT-GG-ATTAGGG- -AA-AGGA - - AAT - -AGTG-GA- - -T--CA- -
--CC- TCAACAT--AGT AA----GATTGGATG A CGCATC----TT--G-GA

G---C--AG-
“A-C---T-TAA-AGAG--ACCT---- 58
--G-TATTAC-AG--G- - - TAA- - -C- 6043
-A--G-----CA-GCAG----CC--C- 6494

... --TA-AAATAGAG 6851

ATC C-C
-CAACCC-ATT---TA--AA-GGC-TT-ATA--CCCATGTT-GAAG-CA-AAT-T- G A
f—A TA CTT GA-CCTCATA- -TACA--CC-AG- G*T—*GATTTAGC CT-AT-ACAC-
.TATTG-CTTCTCTC-AGCT- - - -AATCCCA-GATTGTCT-GC--A----CT--

C-TG»TAC»ATCTTAC»A CT-GTGCT--CTTA- --- --G--T-- - -CA-AAATAGAG 6841
T-TG-TGCCA-CTTGC-AGCT-GTGCT- - CTTAATATATTGCGTCCAA AT--G--T-- - -TA-AAATAGAG 6293
C- - -CAGAAACAGAG 6816

.- -CACAAACAGAG 6818
i . . .- -CA-AAATAGGG 6164
......... - -CA-CAATAGAG 6305

CCTA-TGCGCTCCTGC-TA-AGGT - - -A--G-GTT-GT-TGT- - -CAA-AT--T

C-TA--GCAACCTTRC-C--A-GT-CT-A-G-GTTCTATTGT - CCAAA-AT -

C-TA--GC-CTATTGTGT--A-ATGCA- - CGTGATATACTGT-CTCA- -AT-----
Env signal peptide endg\fEnv gp120 start

T
GCC T
TG-TACACTCCTGC-TA-A-GT----A-G-GTA--TG-GC--GAAC-TT- --;
T

T

B . -TA--GCCATCTTGC-T--A-GTG---A-G-GATCTATTGT-CTC-A-AT---~
. . -TA--GCCATCTTGC-T--A-GTG---A-G-GATCTATTGT -CTCAA-AT-

--CA- -AATAGGG 6751
T K N R
.- -CA--AATAGGG 6750

T, AGGAG-AGTGCT-AA
ATC- -AGGA- -A-GT-CCTTATT,
GG G-G-TAAG- GCA-
GGAATAATAG- -A AGGA- -AG-G-TA- TGTT AGT--GCAA---A
......... TTGC-AG- AT AGGTATAG;GTTA .AGT- -T/c\AA- -=--

A-TAATA- -AGGT- -AGGTATAG-A.
CTT GGTATA AG CTTAGGA—*AA AG- A—GTGTA TA-T. -CAA-
...... CTTGT-TC-A-GTGC- -A-G-GATCTATTGC- TTCAA-AT -
. ---T-GATCA TT-AAGAG-ACAAG-GGAGAAA- - -A-G- -GCA- -AT
.T--T-GCTCTTTT-AGGAGCACAAG-GGAG--A. . .A

C-AT- G—-GCTCTGCT--GGAC A-CAGCAG-A-AA-AG- -G- - -CAA-AT- -A
-CT-CTTT--C-TC-TGG-ATA-TA. . .TGG-G- - - -CAA-AT--A
CATICTIGCATTG G T: A--GGC TTAATGGCT---C-A---
-AT-CT-GTA-TG-G-C-AACG- - -AT-GCTT - C A--C

.......... CT--TGGCTT-GTCAACCCTGTGT- -A- - - - -GAC-TTG-TG-AT-GGTCTAAC- - -AC-
C-ATCCT- TGTT--A»GA-G---ACCC»-ACC GTGGG C RA T-AGG-A-C----CA---
AGC-...A-CAC---GC-TT-G--AACCCTGC-T----G ---TAAT-TGG-G--G-CAA-
-G---TGG- CAC—**GC TT-G--AACCCTGC- T——**GC GTA———TAATATGG GC--TCA--
CACCGCGCTTTCGCTA-CC--AGC-TT-AGCC-TAGTC-A--A-TG--AAAACAT-CC--GCAA-
ACC...A-C—C-- GG-TT--T-AACCCTGC-T- - - -GCTGTA- - CTGATATGG-G- - - -CA-
A--T-CT-C-C--TA-CCT-TGG-CAA-TGGA- -AATAT - -A-A- - - - GCA

.T---CTAATA--- 5429
.T---CTAATA--- 5432
6510
6312

T---CCAATAC- -

T ITICTTAGCTACT-AGGAA-GTT-ATAZT- 166G CCAZAT-
C-TAGCTATTT- TGTA»-ATGGG A- CAAAT-»AGGA AA GTCT»-CCT CG ----- C-GCA--TCC

TGAAA-AT - GATAGGT --T--C--T-CA--AT--A
. G G--T» GG- ATAGTAT AAGTT AGG ATAGTA»---GG -G--CAA-AT-
............... G-TTGT---TTTAGCT-AA-A-GTT-AG-ATT-ATGGA-A--C--CAA-AT--A

AT-
TAT- »C AGGG 5695

6557
.- -CCCCCATACGG 6050
--CTCCCATA-AG 6372
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H2A.GW.x. ALI
H2A.SN.x.ST

H2G.CLx.ABT96
HOU FR 96.12034

vIAC US.x.239

AC USxZSl lAll

AC.US.x.251_BK28

AC.US
MM.SL.92.SL92B
SMM.US.x.H9
SMM.US .x.PGM53
SMM.US x.SIVsmH635F_L3
STM.US.x.STM
SAB.SN.x.SAB1
TAN UG x.TAN1
VE KE.x.9063
VER.KE.x.AGM155
VER.KE.x.TYOI
80 L.CM.x.CGU1

.G 7
D_2.CM.98.CM16
X.FA(

&
Ik
o
[l
e
>
Q
<
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M|

DRL.
C]
RC

=20
zo*'

N.
EB CM.99.CM40

DEB.CM.99.CM5
TAL.CM.00.266
TAL.CM.01.8023
SUN.GA.98.L14
SYK.KE.x.KE51
SYK. KE.x.SYKl73

SaWwIouUaN)
919|dwo) Ald

ATGTTTGGGCCACACATGCCTGTGTACCC. . . ACAGACCCCAACCCACAAGAA
NV WATTHATCVP T D P NP QE

> > )>>)>l

G--T--C--- 6639
CT--CC- <C--G-----T-GA 5980
T-ATCAC-T-TTC-A--G--TT-T--- 6195

T--CC G A 6646

-CA-- -G--A-----C

-CAC- -GG- - CATACA G--CT ..GACA TGATG-TTAT--G-
--AC- »GA-»CATACAG»-C ----A...GACA-TGATG-TTAT--G-
--AC- CATACAG--CT-G .. .GACA-TGATG--TAT--G
--ACC CcC . .GATA TGATG- - TATAC!
-CACC .. .GACA-TGGTG- -TACAC
-CACA CACAG- CC -T.. .GATA TGATG-TTACAG
--ACA --CACACAG--CC-T--T...GATA-TGGTG-TTATTC---

V1loopend,
C----- GA---AC-CAG--CC----A...GATA-TGGTG-TTATTC----
G T T C L P . D NG D Y S E

6025
TT--AAC-TCTA-T--A 6327
G--TG6-ACC-C-TT--AAC-TC-A-T--- 6368
G*—TGG A-C-C-TT--GACCTCTA----A 6819
g ACC C- TT--AAC TC A T--- 6898

G--TACA
..GAT-- -ATG-TTATAC---G....

“CA-T--T--GCCC- -
< A-A-----GCCA- -
-A-C--T---CCA- -

GCA- - -GEAGAC-G- - -CC.T-A----C---AG
GCA- - -GGTGAT - G- - - CCCAT-AA- - - - - -AGCAG

T
A
ﬁGCC---GCAGAT GG---CCAT A--G-C
G

CT C6-GGCT---GAT.
CC A- TCC AAC- TAACATGGA TTT .C-CAGGTCCCATGGAAG- - -»GG A---ATG-»AGCATGG GA-C- - -CTC-TCCA- GATA»-CGC GTAT

C--A-A-TAAC---A-AGAG------1:- CTG-CCCTATGACA G-GT -CGC-GTCATCCA-GATA- - -GC-GTG
ST CAA CGA---G-TOCT---AAT.
G-TGCT- - -GAA

TCCTG- -A-A-AG-
CA-C-CA»CCCC---A-A-»-

368
C-CT-AAGA-ATAAAAG T---C-A- -TA- -C-G- -AGCATGGAGT -C---G-C~ - - -A-GGT - - - -ACT-T-A-G--- 5590
C-CTCAAGA-ATAAAAG-T---C- A--CA--C-G-»AGCATGGAGT C»--G C--» A GGT-» -ACT T A
-CTCAAGAAATTAAGG-C---C-A--AA--C-G---G A-C-- ---
-CA--ACCAGTAAAAG C---C-GG- TA--C G-»AGCCTGGTCT C»--G ATGC A GGTA»-CAGT TTA
C C-AT T -TG--G---GA--T--C--GG-ATCAC---TTA GGC

AZTCCTA-
A-TCCTA-TCAC- -CA-A-GTTT-
A-CCCTA-TCAT---A-T--TCT-
~CCTA-CTAT-- -A-TT--

.. .GACTTG AGTCTTATGC C-G....
. .GATTTA-AGTCTTATGC-C-G. ...

.. .GATCTG-AATCTTATGCTC-G. ...

.. .GATTTG-AATCTTATGC---G. ...
..T-G TCA--GGC .

77777 G-A-----T--C-AT,
Co--ATT-G--CA-C--T--GG-G--C- -TGCT-ATCAA.
1C-CCCTC-Co--A-Aznz----GCa--- - TGCA-ATAAC .
---GCA-T-G---A-CT-T-GGG-AAAGTTTGACATCTATAAG

T---G---GGTCCA---TC G
T T S 1L 3 L YR 6538
GorT-A---AC, - -T---G-GCGATCCA- --TCA- --GGCT -T- “A 6482
. C-G-ATA-A T-C

aar Tf&cé--- -

CCA
.AG-G- TAAT T AGTGGG TC
-AATAGC-GTC-CATG

...GA A-CTTA
G
L .T---CAGATC-AAT- AGGG- CAAC-T-ACAGG-
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.BE.93.VI850
.SE.93.SE6165
.CE.90.056
.SE.93.SE7887

==

SIOTS!

@Y s1esle sfa=lesteste sia lenlesfasia lusiesfaslanlestes)

NNOOZA

87.ANT70

M.91.MVP5180
LANT

CPZ.CM.01. SIVepzCAMI13
CPZ.CM.05.SIVcpzEKS505
CPZ.CM.05.SIVcpzL.B7
CPZ.CM.05.SIVcpzMB66
SPZ SM .05. SIV ZMT145
CPZ.CM.! 98 CAMS
CPZ.GA.88.GABI
CPZ.GA.88.GAB2
CPZ.TZ.01.TAN1

H2B.GH. 86 DZOS
H2G.CLx.ABT96
H2U.FRA96412034

MAC.US.x.239
En

4
MAC.US.x.251_1A11
MAC.US.x.251 BKZS
MAC.US x. EMBL 3
SMM.SL. 92 SL.92B"
SMM.US x
SMM.US x PGM53
SMM.US x, SIVsmH()SSF_L3
STM.US x.STM
SAB SN.X.. SAB lC

N.UG.x

[ST.CD.88.485
LST.CD.88.524
LST.KE.x.lho7

U CM1246
US~2.CM.01.CM2500
DEN.CD.x.CD1
)EB CM.99.CM40
B.CM.99.CM

SYK.KE.x.KE5
SYKKExSYKWS

V1 loop start
CCATETGTAAQAT'[AACCCCACTCTgTGTTAgTTTAAAGTgCACTGA'I'I"LI'GAAGAATGATA%TAATACCAATAgTAgTAgCGgGAGA

G
ToCA--T-T- A--GCA CT-C-AC G S6-C
-CG- -G- ¥-»»CA Cé C-CC-T-A-C- AC CC- AT»-C AC cC

C---T C
~--G-A-GGCT--CTT-AGCCAGGCA-AA--CCTA-CA. . .
-T---TC-A-A--TGC-AC-GGA--CGAA-C--A- GC--CT--A

ACAA» - -CT- --ACC--A----AA-CC
-CT--TCT A-C G-A--.
-T--T- GCAGGG TC AGGGA C-CG---CCG-A-CCC-
G CA- -GC-CA--G-GC-CA----CATCCCCG- - -CCAG-G
—*AGCAA GCGT--T- ACAGCACA CTGCAA A-AC-CA---TCC-CACCA- CAACC CCACAACAGCA
CAG- - -GC-AAG-G-CC-C--C TCCGCGTCCCTCAGATCTTCTACTCAG . .
--GGCAA—G--C--T G-A- AACCG A- CAA CC-AGGG-ATGCC------- CTACC CCACTAAGCCTACTACCACCTCT . v v v svwvseeavsnnnnasns . CGTGGGCTGAAAACGATTAACGA 7098
-G--CA--GCCA-G-GA- - --A-A-AACTG- - - CAA-C-AATGGGGTCTA-CAG- G C-ACC-CTGTAACCCCTGCAACAGTTCCCACAACTAAAATGGTGACAGCT . i GAACTAGTGAATAG 6456
-—---—G--G--A—-C-—T--—A AGCAA-G-GA--T-G-A-AACTG-A-CAA- - -GATGGGGATTA- CAG-A-CA-CAGC-ACAACAACTAGCCCAGCAATGCAAGAATCAAGT . vttt iiie e it AAAGTAATAAATGA 6588

V2 loop start

T

GATGGGGATTG-CA-AATCAATA-
R W G L T K S I
ATGGGGATTG- CA-AATCATCA-

A_(Ii_AACAGCATCAACAACATCAACGACAGCA TgAchAﬁAG-\I/—AGSCA;GGECAQTGQ 7043
ACA ACCACAGCAGCACCAAAGGCAATG ..... . . TCAGAAAAAATAAACATGATCAATGA 7039
ACCAACATCAGCACCAGTA. . ...t CATGGTCAATGA 7025
ACAATAACAACAGCAGCACCAACATCAGCA ..................... CCAGTATCAGAAAAAATAGACATGGTCAATGA 6174
TTG- AGCA TACTACTAGCTCACCAACTACTACTAGCCCCTTAACTGCTGCTAGCCCATCAGGAGAG. . .o vvvw e GAAATCGTTAACGA 6485
GATGGGGTTTA CAG AGSACCAGC CCAACAACAACACAAACATCAACAACACCACCATCACCAATAATAGCA ..................... AAGGTTGTAAATGA 6517
--CCA- GACAG-A- GATG .GAAGCAATAACAGCAAAAGTTATAAATGA 6977
A-AGCAA-G-GA- -T—A-A—AACTG- --CA GGTGGGGTTTG CAG .GTAACACCAAAGGTTATAAATGA 7053
A»-GCAA G-G---T-A-A-GAATG-A-CA- -C-AATGGGGATTG-CAG-G- AAACAGT-ACAACAGTGACACCAACAGCAGCAGCAGCAGCAACA AAGCCAGAGTTAGTAAATGA 6685
A-A-AAA-G--C---TA-CGC--AG-AGGA-GAG-AGCA- -A-CA-CATCACCATCA-C-TCAACAGCACGCCCCGAGGTAGTGAGT . o v vttt et ittt ettt ettt e et a s s s st iaa s ee s 6900
A-A- AGA-G» -T--T---A-A--A-CA-G-ACCG-CCC---ATCA--- -CCCC ACA TC-AGCAGCACTACG TCCCTGTCCAAATACCGA 6694
--CTCCTC-GAGCC- - - - - CC-C-CC--AAA-T-CCACGGCCTCAACAACCAATATCACAGC (e TCCAGAACAAGACAAGTACTGT 6235

CTCAAG- -GA-GA-A-CCA-C - CCA- CTTCAGCTTCAACAACAAAAGCTCCAAAAACAGGT GATCCCTGCATI'AAATCTACCAAT ATAATGTTAA 6728
A-C-AAA-G--T--TGTA--G- -A--AGGCTCCG-A- CCT-T- CCCCAGCA-C-TCT- CTACGGCAGGAACCAAA, CTACCCTGTGTTAGAAATAAAACAGACTCCAA 6711
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--T CA-C-AGA-G--T--TGTA--G--A--TTCCACA-GAG-A-GGGCG-CA-CACCTACA-CGACGCCGAAATCTACCG CTACCCTGTGTAGGCCCGACGTCAGGTGAAAA 6713

-- - -AG-A--T-GGAC-GAA---GG--C----- CAGTA-CCCC-ACAACA.......... 6027
GG-ACAG-C-CG--A--GGCC-CC-CTACTGC-ACTACAACAATGACT C 659

GA--AG-CCT-G---CCC-T-TACCC-C--CATCC-CCACAACTACCACAACTA AAGA GCAAA 6718

-- T-G C-C--A-TA-TA-A-GCAG- - -GC-CA-CACCAACACC-ACTACA. .. ...ovuuns . .GTAGCTACTACTGTTAATACTAGTGTTGCCTCAACAACAACAGCAAATGA 6361

-- AZ--CCA-G--T--TT-A-CAA-A--TGG-AGCTGGG- - GGA-TCCC- - CCTCA-CACC - CCAACAACAACARAAACA -, ++~ -~ o o T 0 T ACAACACAAAGAACTATAGGTGTAGA 6330

A-A-CAA-GT-T--T----CA----- TGG-AG-TGGG- -GGT-C-GCC-CCCAATCACCTACAACAACAACAAGAGCAACAACAAGAACAACA. AAAGAAATAGG 6386
- -AGA-GC-A--TCAG- -AACAG-A- - - - TAT-AGCA- -A- CAGC - - AGCCTATA- CTACACCTACTACTACATCTACAGTTGCAAGTAGTACA.
C-AGA-GC-A--T--AA-GGGAG-A--CAG--G--CC-G--C--CC-C-CC-AT-CCCACTACCACCACTCCCACCACTCCA. ... vt
A GGTC-A- ----A- »AG GCAAGCA - CAGC- -AGACC-C-ACACCTGT, ACCCACAACAACAACCCCCTCCACTACCACT
CA- GGGGATTG- CA-AATCATCA-C-ACAACAGCAGCACCA CAACAACAACA. ... i it iine e e AAGTGGTCAATGA 6514
--A- »TGAA GGGAAGGA TA- GA- »A CA-AAGCA-CA-AA-CAAAA-CG. TCAACAACACCC. . TGCTTTATAACAGAAAAAACCACAACCACCACCAAAAGATCTACAACTGGGGGACCAGA 5754
G--AA-G--A--T--A-G GGA-TA-GAC-A- -A- -A-CACCATCACCAATAG- - AAAACAACAACACCC. . ., ., ATGC ATGGAAAG 5751
-C-CA-G--A--T--A- GGGAAGGACTA G- —AG— -G-GA-CA-CA-CA-CAACA-C-CCAACAACAACACCC. ATGCCTTGCTTTATAACAGAATCTACTACTACTACTACAAAGAGTTCAGGGACTGAACAACCATC 5757
G--AA-GC- - - -TGGG- - --A--A-CACCA- CAACA- C- CCAAAAACTACTACACAG. ... ..... ATGCCTTGTTTTATCAACGAACAGGTAACAGTTAAGAACCCGGGGAATGAAACAAG 6814
TCC:AZGCGA ACCA CA-CA-CTCCA- -GCCACCAAATGTCTCCACAACCACG. + v vttt st sttt e et iin e e ie s n e in ey 6572

AC-AA-G- -A--T-AGCTCCCA- -T-CGAGC - -A-CA- - A- CACCGTCC - CAACA - C- GCCACAACATCACCCTCATCCCCAACGCCAACACCA
GCTC--TGT---AG-T--C-CC-T-T-G---G---G--CC-C-CCT-CCCCTAGTACCCCCACACCC. . vvvvvvevnninnnennnns
A- -gA GCGA- »%CAAARGA»C- -TG-AAGC- »é gAGTG CRCCA-C--C-ACC-CYWCC. . .GCCACCACACCA

A O AR A TGTAACA GaCeAT A,
CT-C-C--T-T-AG--TGTC--GT.

CG-
T- - AAGARAAG- -G~ -A-C-GC- CA-A-GCCGTE . CCGTETCCTCTACCACAACCACAACCACAACCATARAGACCCCAACCACA .
GC------ TAA-AACATCA-CAA--C-A-CAC-A- CA AC- CATCAACA C-ACAACAACAATAGCAACAACAACA. ..o v
-G-AG-ACA-CA-CAACA--A-CAG-AGCA-CA-CA-CAATA. . ..ottt .

GC 6638
AGCTCCAGCACAAATAAGACAAC 6318

5202
ACGGGAGGGAATAGCACCGGAACCACAGCACCCCC 6523
. ACAACAACAACAGCATCAACACCAACAAAAAC 6507
ACCACCGCAGCAAGCGCCACAACAAGCGGGCATAC 6642
ACAAAGCCGACCACGCC 658§

GC---T--A--CA -C- A--AA- -CTC-C GG- »CAGTAGCACC CCA C- ACAAA'I'I'CAACAACAAACTCAGTAACA CcC 5961
C-AAA-G----- TC-ACCGAAACC- -CAAC-C-CTCCT- - - -CTCA-CAGT - AAA - -TAGCTGTGATTATTGGACGACCACCACGGCTAAGACTACAACTCAGACTACAAGTAGTACCAGCTCCACTGCTAGTACAACTAC 6885

-C--AACGTTA--TGTA--GGAC- - -G-CAG--G--G-GGT---CT--CC-CAACA-T . s sttt ittt ittt it ittt et an i a e aanaannas AGTCCAACAACAACAAC 6309

GA-GTT---T--ATTGGAC- - C-GlCC-G---CA- Gt sttt ettt ettt e ettt e ettt e e ettt et ia et e e iia e ACCCCTACTACAAGTCC 6613

V Complete
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H2B.GH. 86 D205
H2G.CLx.ABT96
H2U.FRA96412034

MAC.US.x.239
Env

MAC.US.x.251_1A11
MAC.US.x.251 BK28
MAC.US x. EMBL 3
SMM.SL. 92 SL.92B
SMM.US x
SMM.US x PGM53
SMM.US x, SIVsmH()SSF_L3
STM.US x.STM
SAB SN.X.. SAB lC
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Sowiouan)

919|dwo) Ald

V1 loop end,

V2 loop start

G-GG cC A
ATGACAACAAGAGAACCAGAC- -A-GAT-CAA-C-A--G-----T-----A
.............................. AACCTT--g—éG-—G--TGAG—-T

CA -GCC
GGA-C-GA--G-GACA-GCAGCACAAAT. ... 6812
GT-TCA---C-G-GTAAGG-TA--G-CTCA-A-GCAGTAAAT. ... 6820

.................. cT

.......... TAACACCAAAGACAACAACACCA - - -G-A- - TGGCATGA- - C--C--G-A--TAAC- -T -GGA- - -C-T--GAAGTGTC-GG-CA-C-A-GAGACTAAC . .. .
CCCTACCCTCAAGAACAATACTTCAGGTAAG ATGA--CT-GAGTTTT-C-A--G- - GT GA. - --C-GCA-AGCC
o TR A

TAGCACTGGTARTGATAGCACTOCTARCAAC- T COGT-GC- C-AT

......................... TCT-CTGACGATCGCTTG-----C--G-G-
AACAGTCCT ATGA» -AAAYAG CA- CACAG- -- -G- - -TA-C--T
ACAGAGT A- TAT -G- T--TA-A--T

GAA- - -»TG--AA GAG--»GG-Q-C

-GT-GA----C--G 6835

AACTTCTAACTGCATAGAAAACAACACATGCGCAGG»T-A»G-T-T-AG GG --TT-GAA---G-GG- TTGTGACA C. 7285
CGATCCATGCAT, GCAGACAACTGCCCC-G-GG-C-A-G-G-T-A AC-GT-TA- - -A-ACA-GG--CTC-AAA- - -G-GG-TTGTGA-CCA. T 7255
GAATTCTTCATGCATACGCACAGACAACTGC CAGGGT - - -GAG- - -A AAA—ACT—T TA---A- ACA GG—*CTC AAA*——G—*G—CTGTGA TCA 6703
AGATAGCAAATGTATTCAAAATGACAGCTGTGCAGGG- -A-GACT - -A- - -A -G--TCAA-AC--T-TA-G-ACACC-GG------- A---T--G-GTGTGA-A-GGGGACA-GGAGTAAT. 7253
AACAGACCCATGCATAAAAAATGACAGCTGC - CAGG-C-A-GAG- - -AG- -A- - - -TGC -A- - TAA- - -T-G- - G- CGGG- CTA-G- -A-G--C-AA- AC--T TA-A- ACACC GG--CTC GAA---T--GAGTGT ATA- - 7246

CACTAGCCAGTGCTTAATGTACGATAATTGT - CAGGT - -AC--TC--A-TCC--GGTTGG- - - -AAA--T--C--G-CAGGGCTA-A---G-A-C--AGAA--G--T-CA---AGAC--GG---TC--AA---T-GCA-TGYGA-C-G.
AACAGAGCCTTGTATACGAAATAATAGCTGCTCAGG-T-A--AC- - -A-CCAT-GGTG-GT--TAGA--T-----G-CAGGCTTA-A---G-A----AAA- -AG GT-TA-A-A-ACA-GG---TCT-A---C---G-TTGTGA-C-G

V2 loop end, V3 loop start
GACTAGTTCTTGTATAGCCCAGGATAATTGC-CAGGCT- - - -AC- - -AGC-A--G-T--G- - -TAAA- -AC»--AAAA AG GT CA»--A AC-»GG-»CTCTGCA»--T GG--TGTGA C-An G 7192
T S S CI A QD NCTG L E QE QM I S CK K _Q
GACTAGTTCTTGTKPXGTFI ATGATAATTGC-CAGGCT
CTTG

C»-G CAGGGTTA ﬁ-

(2]
>
(a}
4
>
(9]
=
(2]

TGTAT.

T

-G-CAGG-CTA-A----- A AAA-AGAC- GT-CA- - -A-ACG- G- CTCTAGE - --C. 11 CTCTCAS
A o-A-C-GCCTG - T--C--TGC- - -GGCAGG-TAT-G. --G-A-GTAAAA-A--TI-C.CAA-G-A-GGG- -6 -T-AA--GG-GG-TTGTGA ~GGGAAGGGAAA

ACGCCACC CA-AT-GC- T-T-AGA-T-GTTCT-TA----- €= TGC- - ~GGCAGG-TAT-GG- - - - A-GTAAAAA- - - - -T-TA- -AGTAC- -GG- - -G-T-AG- - GT-GG- - TGTGAGA- GG-AA-C-AC

T AT AT CTAN T CARACAATCATAGAA AL GACT- AR T. | ACCCTGOTTCT - TA A [TCCA- | GREAGRGTATE - A C. AAAA. - GT-T-CA- 7666 CCA- G- TGCA- ‘A Co gTar o A 6378

A-GA-C- - - --G- - -A--CAGCTTC- - -T- -TA-A- -TGC- - -GGCAGGGTA- - -T- - - -A-C- -AA-A-A- -TT-T-CA-T-G-A-GGA- -G-TGCA- -G- -CTATTGT -AG CTCTAACTCTAGCA 6398

CCTACAGTCATGCAACGACACCATCATAGAA-A-GAG- - -A-TG-C-AG-CAGCGTC------- A-C--TGC- - -GGCTGGGTA- - -T--G-ACC-AAA-A----TT-C-CA-T-G-A-GGA- -G-TGCA- -A--CT-TTGT-AGCG- -G-ACAT-GCATAATGGGACAA 6881
TCTACAGTCCTGTAATGCAAGCATTATAGAA-G-GAG- - - - - -G-T-AGCCCGCCTCT--T--TA-A- - -GCA- -GGCTGGCTATG- - - - - - A-C--AA-A-A--T fT c, fTGG G- GGA* fG TGCA--A--CTATTGC-A-A----GAC- —A AGCACTAGCAAA 6882
TGCTTCAGATTGGGATGQgEgﬁGﬁTTG A-AG- -TATCC TGGT-T--T---AGAA-G---TCA-CAG-TTT-T--CTTAAAG-TAGAA--G-GTT -GGA----CAGT-GAA---T---CTGTGC-T-GA---A-A-A 6195

TGCA- -TGCAGG-TATCA- - - - - A-GTAAAAA----T —TAGCATGACC GGV——G T-AG--GT--G-CTGC-ATA- - —AACAGGAAGTGAAAAGGGAA 6769
AA------- CT-CAGG-TTATGT - -G-A-TGCAAATT-G-G -AA----AGAT TGAA»--G»--CTTGT T S, A 6861
Al G AGAACCAG A -G- CAGGATTATGC-—GGACT TAAGG-A- A ATC-C----A-CTTTAGG-A-G- -G-TG-A-T-TGT-A-TGTGGCA" —AAC GAATCACCAGAAAGCA 653
AAAGGAATGTACTGCTGGCAACGAAACATGTGA-GA-G-TC--G-T-C- - -TG-G-TGTCT- - TGAA- - TGC - G- AGCAGG- CTA-AG- - - -A-G- -AAA- - C- -GT-TA- - -ATACC-GG- - - TCTAGA- - CC-TTGGTGTGA-A-G. GAAACAA 6485
GAAAGATTGTTATGCGAATCAAACAGAGTGC-GT-GTG-CCCTG-C-C---TG-C-TG--T--TGAA- -T-CGG-GGCAGGGTTA-A- - - - -A-G-AAAAAT - - - - - T-A---ACACA-GG--CTC-AGA---C- CTGGTGT AG-CA.
.GAGATTTACTTAGATGTAGATAAAAATAAT - CAGA-GAAA- -GT - -AGAG- -ATC-TGTA- -TAGG-AT--C- -A-CAGG-CTATGC- -G-A-TC-AA-G-AG- -AT-GTAA- -AA- - - -AGAGGGGA- - - -G-G-A TGTGA A-- 6305
AGTGACGGGGCTGGAGGTGACGGTACAGAAT -ATGAG-GTACC-C- CA---A AT GGGTA- -TAAA--T--C-CA-CAGG-TTATGT - -G-A-TGTAAAATAG-GATTA-A-AGAGC- - -AGAT-TGAG- - -G-G-CCTGT. . ....... ACTAAAA 6787
AACTCCTGTGTTGGTTGTTGAGAAACAAAAT -ATGAG- CAACA-C-CAGC-A-AT-G-GTA--TAAA- C-CG-CAGG-TTATGT - -G-ACTGCAAATT-G- -AT-G-G-A-AAC- - -AGAT - TGAA»»-G»»-CTTGC C-A-GCT-A- -AAACTGGTAGTGCTA 6488
A, TACTTGTGTAAATCGT C-CAGGC AC- AGCCA--G—T--G---T AA- C--G-CAGGGTTA-A----- AC- - -AAAAGAG-GT-CA---A-AC--GG- -CTCTGCA---T-GG-TTGTGA-C-A. . ...........oviunnt, G 6663
ATTAATAGAGGACATAAATTGTATTAAATGGG»A-ATGA-ACT-CT-AGATT-AT-G»G-G»-TAGA AT---G-T-CAGG-CTATGT - -G-ACTGTAG-ACAG- -AT-A-GCAGAG- - - -AGGT -TGA- - -G-C- -C-TGTGATA-G-
TTTAATAGAGGACACAAATTGTACTAGATGGT -A-ATGA-ACT-CT-AGATT-AT-G-G-A A-CAGG-CTATGT - -G-ACTGTAAAG-AG- -AT-A-GCAGAG- - - -AGGT -TGA- - -G- C--CCTGTGATA G-
TTTAATAGAAGATACAAATTGTACACGATGGT -A-ATGA-ACT-C--A-ATT-AT-GGG-A- - G-CAGGGCTTTGT - - - -A-TGCAA-G-AG-GAT -A-GCA-AA- - - -AGGT - TGA- C
ATTAGAGGAAGATCTTAATTGCACAAGAGGGC-T-ATGA-ACC-C - -AGAG- -ATGC-G-A- - - CAG-AT- - -ACTGCAG-AC-G--AT-A-ACA-AGC- - -AGAT-TGA- - -
CAGTG! CC—AAA A-AC- GATG---AGEE C--C- Gg G- GAA--C

3

TGGG
AACAACACCATGGGGATCATGGGGCAATGGC - ATGAT - GT - CTGG- CA-CCT~-GTTC- -T-----
AACACCAGTGACCCCTTGGOGCARRTGOGACGCC - ATGRTACAG- GEA-AGE - -GTTC- -T--T--A
AACCGTCACCCCT ACAC--TTGACC--GT-C--T--T--C
CAGTACCACTCCATGGGGAAGGEgg¥gE$ﬁTGGC ATGQTACA TeCA TC--GI-C--T--T.-C

“COAGT-C- - - -A-GTAAAAA-AC-GATG- -CT-TC- C--C T-GT-AAA--CC-
“GAGT-C--G-AC- -AAA-A- -C+ -ATG---T-TC-G- - - -T-GTGGAC- - -T-- - - .
A-A-G-CTT--G--ATA- - -G- -T-ATGTATGAAGC - C - - TGTAGAATAGA - GATGT - - G- -A. 6821
ATV———ﬁé———AAAGVA——GAGC—CA—V—G—A—GGCTAG GGA------ CCAGTGGGCG- - - - - - A-AGA-GGTAGTGGGAACA 6529

A, AC GTCAGGAGA- -AT-A-ACAGTGAC-C- - TATTGG- -T- -TA-C- T-C -AA-G-A-TGC--AG- - - -G-G-GG-TAG-GGA- - -C- - - CAGTGGGAGACAG - AA- CCAAACAAATACTAACA 6471
.GCCATGAGCAATAGCAATATGCCGTGGTGGGGAGAC-ATACA- C-—A CCAG--T-T--T--TA-A-GG--C--G- CAGG GCAT-T--G-A----AG-T-T-CCT-C-T-T-TCAC-GG--CCT-GCA--CC- - - -GAAGGA - CCAGGCA-—GGATCC 658
- AAGAGAACCAATGACACCAATGTGTGGTGGGGA-AC-AT-CC-C--A-CCAG-GT-C----- TA-A-GG-----G-CAGG-G-AT-T--G-A----AA-T-C-CCT-T-T-T-TCA--GG---CT-GCA--CT- - - -GAAGGA - CCAGGCA- -GG
TCCAATGCCTCTAGATTGGAATTGTACTGAC - CAGAG-ACATAGCG-AGAGC-AT - - -GTA- -TAAA-AT---G-G- CAGGGCTTTGT---—A TGTAAAAC-G-G-TGG-ACA-AAC- - -AGGG-TACA- -AG-T-CTTGC-AT-G- - - -
AAACAAAGCAGCAACACCACCTGCATGGTGGGG-GAC-ACTCT-C--A-ACT-GGT-C--T--T--A--T--C--G-CAGGGG-TT-T-AG-A----AAA--TC-GT-TA------- C----- C--GTCA-------- GAG-GAG--A.
CCCTACTACACCTCCAAATGAAACGTGGTGGGGAGAC-ACAGT-C- -AGCCA-G-TTC--T-------- T--CT-G-CAGGGG-GT-C-AG-A---AAAA---C--T-TAGA--T--C--C-----GGA---CT-G--GAA-GAG--A
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CPZ.CM.01. SIVepzCAMI13
CPZ.CM.05.SIVcpzEKS505
CPZ.CM.05.SIVcpzL.B7
CPZ.CM.05.SIVcpzMB66
SPZ SM .05. SIV ZMT145
CPZ.CM.! 98 CAMS
CPZ.GA.88.GABI
CPZ.GA.88.GAB2
CPZ.TZ.01.TAN1

H2B.GH. 86 D205

H2G.CLx ABT%
TU FR56. 12054
MAC.US x.239

nv
MAC.US.x.251_IAll
MAC.US x.251 BK28
MAC.US
SMM.SL.92.SL92B
SMM.US x.H9
SMM.US x PGM53
SMM.US x.SIVsmH635F_L3
STM.US x.STM
SAB.SN.x.SABI
AN UG X TAN I
VER REX9063
VER KE.x AGM155

VER.KE.x.TYOI
80 L.CM.x.CGU1

.G 7
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DEB.CM.99.CM5
TAL.CM.00.266
TAL.CM.01.8023
SUN.GA.98.L14
SYK.KE.x.KE51
SYK. KE.x.SYKl73

V2 loop end,
ACCAgCTATAAGTTGACAASTTETAACACCTgAGTCATTACACSGGCCTETCCAAAGGTATECT'I'I'GAGCCAATTCCCATACGTTATTETGCCC CGGCTGgTTTTGCGA'I'I'CTAAAAT%TAATAﬁTAﬁGACGTTCAATGgAACAGgACCA 6938
ZA G-

Nk

EATTIA AT IR Af-GG»-TG T
-C---G--T-A---GAT---CAC-AT-GG- -TG-T-

ACA
TTAACACCACCACAAACCAG cc
+ARTGACACCAAGAAAGAG-AA- CA-G-T-CA- - -ACCAC-
A-G--AR-G-T-TA-A-A--CC--

G---CC-AC-ATTCA- -CTTCATG--C 7411
G---CT-AC-ATTCA---TTT-C---T 6775
G---CT-AT-A-TCA- - -TTTATG- - T 6904

GGAATAGCACTGA AAT

GGAATAGCACTG, ATAAT
..... GGAGGAA

GCAATGGAAATGAAACTGAC “GT-AA-GC
GTACTACTAGTAGAAATGAA GT-AA-G-
AGCAAATGGAAGTGAG-GT-AA-G-
AATGTCACTGGCGAAGAG G---A-GC
CATACTGTGG- A G»

G---CA-AT-ATTCA--CTTT-CT--T 7296
G--TCA-AT-ATTCA- -CTTT-CT--T 7369
“AT-CA--CTTT-C---T 700

GAT
CAAATGGCACAAATAACACATATTCT G»
ATAACTGTACTA, -GA-CA-G-T-TG C
ATTCTACAAATTCTACAAAA AG AA G-TTTG-A-GGCAC-
..... GGTAATAATAATACT - GGC/éA g(-: TTA-A-GGCA- -
AGGAAAATGACACTGAAACTGAAGAA
CTAATAGTACTGAACCTGAATATGAG-
GTAATAGCACTGAAGATGAA GT-éé

. 702!
AAT-TAA-T-GTAAG. . . 6698
A——GGTC——C——AG————A AT AT-CA--CTTT-ATA-C 6655

TTAAAT - - —AAT—A-TTG. .. 6449
CG-G-G--ATT-AAT--AACT- A TT-. 6954
--G-A--ATT-AA---GAC--A-TT 655
-C-CA-A--ATTCA- »CTTTATG» . 6833
A--ATT-AATTTCTC-G-TAAT... 6052
A--ATT- AATTTCTC G-TAAT... 6049
A

A---CTAAA-TT-TC-G-TAAT. .. 6055
C-ATTAAA-TT-A-T-A-AA- ... 7121
GTT- AT----CA---GT---CA-- 6872

T-C GT 6883
“ZCCAK-C- - - -CA- -GCAGAACAAT 5499
--GCC-AT--T- C--»GCA»---GA- 6836
GCT-AT--T-CA---CA 6808
GCT-AT----CA -»-CA»--CATT 6943
GCT- AT----CA---C ---CAA- 6872
C-TC-T-GG-G »GTAT-- C-TT 6989
A-AT--T T GIT- 6678

PODPOOODODDONDD
o
o
o
[a)
o
I}

AG 3
AT-CTGAG 6616
A-AT--TG-A---GAC-ATGTC 6920

.GGAAATGAA- GTTAT- -
GGCAATAGT-G-TAT---T
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VE KE.x.9063
VER.KE.x.AGM155
VER.KE.x.TYOI
80 L.CM.x.CGU1

.G 7
D_2.CM.98.CM16
X.FA(

&
Ik
o
[l
e
>
Q
<
s}

M|
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C]
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=20
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TGTACAAATGTCAGCACAGTACéATGTACACATGGAATI'AGGCCAGTAGTATCAACTCéACTGCTGTTAAATGGCAGTCTAGCAGAAGAAGAGGTAGTAATTAGA. N .TCTGTCAATTTCACGGACAATGCTAAAACCATAAT 7078

R
-AA---A-

2OOOOO00 ! o

-A- 62
R L T--T-G-CAC-GT- ATC GT- 6659
T . . G-AAAAG- -A- TTT---AGG--G ----AT--C-- 7114
AA-Al CTTG A--A--AG----- 1G. . . . . .GGAAAA- - -A-T--A--ATCA--A--G-AT--C-- 7113
---A--C . . . .AA--GTCGCAAA-AT--ATC--TGCTTGTA-G-T- 6531
G C . . GTAAA- - - -GC- T TA-A---A-CC-TGATTGG- - 6689

GT—C—R T- CC— 6509
607

........ GTG-AG- - -AAGT - AA A—--A—-G-TGT-TGG-— 7139
AGAACTAAGAA-A-G-CAGCTC-A-GTCTCAG-G-C--AG-T-- 6492
T- TGT AAT--CTCAGT AA--C-C--T--T- 6719
--TT---AG-C-TT--TC- 7113
TG6C T AGG-CT-T G 7
.TGGC--GGT-GA--T-
.TGGC--GGT-G---T

A )
C--T--A--AGTAG-T
CT-T--A- -AGTAG- T CT,
T-T--G--A

V3 loop end,
AAA...---T-T--G--GGTGGTCTCTTC---C- - -AGGATG- -GGA-A- - CAGACT--T---TGGT-TGGC- -T- - - -
K CS KVVVsS S CTR M T WFGFN

T T G
T-G---T---AGG- CT TA--T-G 6633

AA GGC

AA TGGC-»GG GGAAGT - - -AGA-C--TA--T-G 6938

AA TGGC- -RG- -GAAG- - - -AGA-CC-TA--T-G 6979

AA TGGC- -AGT-GAAGT - - -AGA-CC-TA--T-G 7436

AA TGGC- -GG- -ATAGT - - -AGA-CC-TA--T-G 7509
C GG——Gf— ---AGG-CT

CAAAAGCATGGAG G-GCA-T---T--GTG-TA----A 7156
G A C ACT G . .. .CAGAAACAT-GAG-A-GCA-TG-CT-AGTGTTAG-GT- 6694
AAT AGT C . .. .CAGAAGCAT-GAG-G-ATA-TG--T--GT--TAG-TC- 7196
GAA . .. .CAAAAACATGGAG-G-GCA-TG-CT-AGTGTTA--CT- 7176
. AAACAT -GGG-A-ATA-T--CA-AGT-TTG--CT- 7175

AGAGAGGGA - - - TGGAAG-AT - - -TCA-GG-C- -TTGAGTA 6491
CAGAAA -GAGGAAATGATA-TG- -A-AGTT-TA- - - -A 7067
AATACAAAGAAAGGCAAA AGG-G--TCAT---C--AAGT-TGTGTAT - G 7186
AAAACCAG-C--TCT-A-TC- -AAAT-TGTGT-T-G 6847

AA TT-TA

- -CAAAGCAT-GTC-G- -T AGT- - - -AGA-ACA
ATCAA-TAAT-T-A-T---ACTTGG- fATAT ......... CAG GAAGGCAAAGT - - -AGG-C-GTT- - -GG 6792
ATC-A-TAGT - -GA-TAGAAC-TGG- - A-GAAAACAAAGT - - -AGG-C-GTT- - -GG 6836
A-C-A-GCATA-G...--A-G--A-T- G T CCCATAGATGATAAATATAGGGGCC -A- AGG A--TCATC-A- GGAAGTTTGT TAT A 6610
A»CAAA-CATA-TI'-T--T-AGT TTGGTG A AA......... AAGG-G--TCAT---C--AAAT-TGTTTAT-G 7103
A-C-AAGCAT- -TT-T- -T-A .AACCCACGAAAAGGAAAA-ATG-G- -TCAT - - -C - -AAAT-TGTATAT-G 6813

“AG-------A-TAGAACTTAT---TAC. . ..ottt e esnns TGGC--AG--AA--T--- AGG-CT-TA--T-G 6973
CCAATCATAC -- -C- “T-A-T-----CC-CTA .ACTCCAAAAAAGATG-GA- - -C- -CTA- -AGCAAAGTTTGTATAT A 6207
.ACTCCAAAAAAGATG-GA- - -C- -CT- - - -GCGAAGTTTGTATAT -A 6204
.ACTCCAAAAAAGATG-GAG--C-T-AT-GAGC-AAATTTGTTTAC-A 6210
.ACTCCAAATAAGATG-AAG- -C-A-AT-GTGCAAAGT

ATGAATGG-A-G-A-A-TG-AT

-GGG- -GTCTG G--G--C---
ToT--G--GGTGGTCTCTTC- - -C- - -AGAATG- - GGA
“C---A-A-CAG--ACC-CT--C---G-CTAT--G-TTAGTTC- - -GAGT-G-TTCT-TGGC- -T
-C---A-A-CAG- -ACT- CT--C---G CTAT--G TTAGTAC»--GAGT G-TTCT-TGGC--T
C---G-- TTC---TAGT-GCTTCT-TGGC--T
-TGGATAT- -GCTTAGTAGT- - -AGT G-TTCT
C---CAA--CT ATG

AAC

)>)>

ACT
c- AATCATACCAGG--T-AGC-T- -CC- CTA
C ATCAGCC- -G-A-TAATACC-GA-T-ATG

—TATCAGCC——GGA CAATACC GAGT ATG
GGGTAAT-CTCCC

TATTT---G G TAATAC GCAGT-ATG
ATATTT-----G-A-TAATAC-GCAGT -ATG
CTACCT-CC--GCA-T-ACAC-GC-GT-ATG

CCTACTT-CCT-GCA-T-ATAC-GCAGT-ATG
-CTTCT- - -TAATCAT-CACA-ATT
G- -GAGG-CA-A--AGC--CATATA

AR AAGGAAG. . .GGCC-GGAAA-T--GA-C- -G 677
. CA CAGGC- CCA A-A- TG AAG-GCT-TA--CC- 6866
AGCC-TA
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B.US.90.WEAU160
C.ET.86.ETH2220
.CD.84.847R085
.BE.93.VI850
.SE.93.SE6165
.CE.90.056
.SE.93.SE7887

==

SIOTS!

@Y s1esle sfa=lesteste sia lenlesfasia lusiesfaslanlestes)

NNOOZA

87.ANT70

M.91.MVP5180
LANT

CPZ.CM.01. SIVepzCAMI13
CPZ.CM.05.SIVcpzEKS505
CPZ.CM.05.SIVcpzL.B7
CPZ.CM.05.SIVcpzMB66
SPZ SM .05. SIV ZMT145
CPZ.CM.! 98 CAMS
CPZ.GA.88.GABI
CPZ.GA.88.GAB2
CPZ.TZ.01.TAN1

H2B.GH. 86 DZOS
H2G.CLx.ABT96
H2U.FRA96412034

MAC.US.x.239
Env

MAC.US.x.251_1A11
MAC.US.x.251 BK28
MAC.US x. EMBL 3
SMM.SL. 92 SL.92B"
SMM.US x
SMM.US x PGM53
SMM.US x, SIVsmH()SSF_L3
STM.US x.STM
SAB SN.X.. SAB lC

N.UG.x

[ST.CD.88.485
LST.CD.88.524
LST.KE.x.lho7

U CM1246
US~2.CM.01.CM2500
DEN.CD.x.CD1
)EB CM.99.CM40
B.CM.99.CM

SYK.KE.x.KE5
SYKKExSYKWS

V3 loop start
AG;II'ACéGCTGAACACATgTGTAGAAA'{TAATTgTACAAGACCCAACAACAﬁTACAAGAAAAAgAATCCGTATC CéGAGAGgACCAGgGAGAGCATTTGTT

V3 loop end,
GgAAﬁTATGAGACGAGCACATTETAACATTAETAGAGCAA 7233

alalalab-Iabdalst Jalalals
oo

S1C:6G- G--CAGGTGCAGATA..
.GAC-T-CA-GAGATG-GAATA. .
GAGG'GI' CA- GATATATATA(‘IA&..

G--G--AT-A--TGA-AG-A-

o

g

>

o>

>
>>>

G-TCAAATACAAATA. .
-G--CAAATACAGATA. .
-C-G-G--CAA-TACAGATA. .
C--GGG- -GAGGTGCAGATA. .
C-GG----GCAATA-A--TT...
--GGTCA-G-A-AG--AGGTCC
C-GTGG- - -ATGTﬁCAA-

-----AGGA--T--G AT-TC----TT--T-TTT.

G--AGGA--T--G- - -GTTGT-CC- - -AACAC-TAT-TC- - -GTT-ATATTT.

G G---GTTGT-CC- - -AACAC- -AT-TC---GTT--T-TTT.

AA-C-GA G ~TGGTTGTGCC- - -AA-A-C-GT-TC- - -TATTCTCTTC.
CT--A-TACAT--TATAA-T-GTC- - -AC-C- --GGTTGT-CC- - -AA-A-C-GT-TC-----T-CTTTTC.
TT--A-TAA-T-TTATAA-T--AC- - -A-RA----GG- - - - -AGGG- -T- -A- - -GT-TT-CC- - -TAC- - -TAT-TC- - -G-T- -TCTTC .
CT--A-TAA-T-TTATAA-T--AC---GT-C- - - -G- - -G- -AGGG- - T- -G- - -GTCTT-CC-G-AACC- -TAT-TC- - - - - T- -T-TTC

ag
Ralalalalatel

7
-E--A GGTATACCTATA
-G

b

>
A
9
=
>
>
s}
o
Ao
=
Ny
=
A

CACTCTCAGCC---CAACAC--GGCCT»-G-»G-
CACTCCCAGCC- - -CAATAA- -GACCC--- -
- CACTCCCAGCC - - - CAATA- - -GACCC - - G-
. LCATTC-CAGCCT- - CAATAA- -GACCT-A
. .CATTC-CAGCCT- - CAATAAG-GACCC-
. .CACTCTCA-CC---CAAT-A--GACCC-

CATTCTCA-GCT- - CAATAAC- - -CCA-A- - -~ - -TTGG- - -TGGT-- . . .
V4 loop start V4 loop end,
TTL-ANTAQ TYTTATAA C; -AC-- G»-A- G- o AGGA T G- - -GTTTT-CC-G. -ACC- TAT-TCT- - TIG-TTTIC. e cAcTC- Cé €G- - ;CAAT-AT-GGCCA- AG-éG--»TGG»--TGGT-»

G
.G
.G
..G
G-

G

CT TAA -Al T ACC -- 7582
CT--A-TAA-T-TTATAA-C- -AC G---GTTTT-CC-G--ACC- -TAT-TC G-- 7655
CT-GA-CAA-T-TTACAA-T--AC-- -AGGG- - - --A---GTCTT-CC-G--ACC--TAT-TC---CTTG-TCTTC - CATTCGCA- CCC- - TAAT-AG-GACCA-A ---G-G 7287
GC-CA-TAGAT-TTTTAA-T--ACT--C-GA- -AGGA--T--G---GT-TTGCCTG- AACC-—-AT—GCT—-CTTG-TCTTC .CAT-GCCAG- - - TATAACACC-GGT- - -A ---GT- 751
-C--A-TAA AC-TTATAAGT»GA-G--AGTG- -AGGA--T »-G-»-GTC T CC-G-A CC---AT GC---T-TC-T-TTC .CACTC-CA-C--TATAATAC- - -AT-A- AG-GTG 7302
CA -G- .CATTCTCAG GGTACAATAC--GGC- - - AG-GC- 68 0
-G- .CATTCGCAG- - - TACAATACG- -GC-T- G--CTGG---C A--GC- 734
" CACTC-CAG- -GTATAATAC- -GAC-A--G--G--CTGG--CC--T- AG-GC- 7322
- -AGGA- - ——G———GTCCT CCGG-AACG- -AAT - GCG- .CACTCTCA*——*TACAACATG—*GC T——*——G*—TTGG—* A——GC 7321

TTATTG-T GA ----T AGAGGA--T G-T-TCAC-G- -ATC-AAAC-CTGCC-AT- - -G- -AAATTCT, .TATGAGCTT-TTC C---AGGC TTT-T-G-AGG- -
GT-GA-TAA-TTTTACAACT -GAC-G-G-GA--CCG- TGGTHTHA—HGTGTTGCCfoAACAH—AT*GCH—GTT . .CACTCTCAG A-A G
----G- --- CAACT--C--G- ----G- AT T T1G- TCTC--CA C--G G---TTGATCTTTTAT GGT’

G--TA-TAA- - -ATGGAACC-CA------TC---- GTTGTT-TTTTAT

TC CA TAGTTTTTATAA-T-GTC-G-A-CA--C- GG LTTT

GT--A-TAGAC-TTTTAA-T--AC-G-A -C-----GG G TG---G ----- T A -GT-...TTC.

G--G-CAGGA- -ATATGGCT - -A-G- - Al -TT-TTATTTTAT

AA
TT- GA TAA-T-T-ATAA-C
----GCAGGA- -A

TCT-TTTTAC.
TCT-TTTTAC.
TCT-TTTTAC.
TTTATTTTAT.
- AT%ACATFTTAT .

G
----GCAGGA--A

~T-TGG-GAA- -TTTTAGA- - -A-TC---C---- -

G .
GT- TGG GAA--»TTTAGA-»TA CT A CC-»CTT» -G--AGG---T--G--T- T»-GG ACC---AG--AGG-GC- - -CATGACTTTCTAT.

-T-TGGAGAA- - -TTTAGG- - -A-T ----TT--G--AGGA--T--G----TT-G--ATC-A-AG- -AGGAGC- - - CATGACCTTCTAT.

-T-TGGAGAA--T TTAGG-»CA TT A CA-»CCTG»-G»»AGGA--T»-G-»T TT-G--ACC-T-AA--AGGAGC- - -CATGTCTTTCTAT.

-T-CAGAAA- -GTT-TGTAA-CA--T-G--G-----C--G--AGGG- -TGTA- -CCT- - -GG- - T-AAAC- -GGCAGC- - - -AT- -TC-TG. ...

---G-CCGCT- -ATACAACT-GAC-T-A-CA- AGGA—*T**G——CTACCG GCC—*A AC--GGCT-C- - -T-TGTCCTTTTAT. .-AC-G-- 608

-A-C-CA-CA--GTATAA-C--TCTT-GG--- - - GG G--GTAT-G-GCTG-T-A---GGCC-C---G-T-TCCTTTTAT. ...----GT- 6924
CC- -GGAAA-G-A - - -AGGA--T-GG----T---GGACT A-AG--AGCAGC- - - --T-AT-TTTCAC. ..GAG-GC- 7015
CT--GG-AA-G-ACACAACA-CACC--AC-G- GA--G-- 6559
----GCAGCT--GTGGGGG ---T----C-G- ...GT--G-C 7484
---G-CAGAA- -ATT-GGAT--C--C- GGTG-»-GA» ..-A--G-G 691

- T-CAGAAGCACTTAGAT-GC-G- - - -TA- - -GA- - .-C--G-- 7221
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TTTAAGCAATCCTCA 7319

"ATAAAC- - - - CATC- C—— -2 66

.ACATTT,

AGGT .
R S TATTTGAAACCACAGG
A A ACET o CAT AL I AGCA TR TCLe 16 1o GomA S T AGTAG  CTAC A

AGTATTAACA GACA

AAACCA-C-AA-C-- 6524
. ATAACCTTCAGGGC - CGAG- GﬁgGAAT 6900

7361

GT ACCATAATA- -C-GCAG-A-TAGT 7369
. .GCGAAAACAA-ATG-AC--T-CA- 6781

C- -G A--AC GC--A- AG TAGAGAA GC----T-A-GG--A-AAA-GCA- - -GC- -ATGG--C-TAC. . . AATATAACG- - -G- - - C-AG-AGT 6939
. T-A-CA-C.ovvin e -GAAAG. . .AATATTACA- - - -TA-CCAATC- - 6841
--AG-GC- - -CCACGGTC- - CAATG-A .ACTGTACAC- - -GCAA-CAGT- - - 6851

AT»--AC--A»AAGGGC .ACTATCACA»--GGA C-AG-A-G 6967

-CAT-C-GA-G--G AGC GTCC-T--T 6831

T---AC--- fAGTCH 6747

AGCCA--GC- A GT-TGA-AA- -GC-TAGC- -A-G-C -C-C 7023

A
G A-CAGCACAACGTGGC - C - GGGGGGAC - -
CCA -ACAC ACCA-GA-GGCC-GA--TGA- -CGG-A.
AG»T-A»-éA»é-GG»_}GC AACCTG-CA--GGT-.......unn

CCCA--T-C--AGG--TC- ATGATACA..
-GG--AG-CA-GC- GG--G»GAAGGAA»CCC»TGT» CA-GT----AGG---C-ATGA-ACA. .
GG-AG-CA-G G- GAAGCTA-CC%-TG%-A

| GGGAAAATTAACTTTACG- -A-CGGGAG- -
I ARCCANATTAACTITACA. -A-C/GGAAC-

.. A

| AGTCAGATAAATCTGGCAG-A-C-G-AGG-

. .GATAAAATCAATTTGACGGCT - CTGGAGG-
D K I N L TAUPGG

GATAAAATCAATTTGACGGCT - CTGGAGG-
GATAAAATCAATTTAACGGCT - CTGGAGG -
. .GATAAAATCAATTTAACGGCT - CTGGAGG-
. .AGGAAAATTAATCTAACGGCC - CGGGAGG-
. .RAACAAATTAAGCTAACAGCT - C-GGAGG-
. .AAGAAAATTAATCTGACAGCT - C-GGAGG-

-G AAACA

2GG-TG-AA- - ---G- -G-GAAACAG- CCA-TGTCA-
-GAG-AG- -A-GC-GG--G-TAAG-AA-CCA- -GTCA-
- -AG-GG-CA-CCGGG-AG-GAAGGMAMCC - - GGTCA-
-GAG-GG-CA-CC-GG- -G-GAAGGAA-CCA-TGTCA- CCCA--T---CG
-GCG-GG-CA-CC-GG-AG- GAAGGAA CC--GGTCA----TCCl
-GAGGAG-AA- - - - -G- -G-TAAGGAA-CC- -GGTCA- - - -TCCCA-GT- - - CAGG- - -C-ATGA-ACG. .
-GAGGAG-C-GG- -GG-AG-CAAAGAA-C- A»»GTGAG--T CCACC---A--GT-T-GTGGC-CAAAT. .
AGGAG-C-GG-GGG-AG-GAGA-AA-C-A--GTG- -G-TTCCAAA-G-G- -AT-TCG-GGG-CAAAT. .
-GAGGAG-C-GG- - -G-AG- -AAA-ATG- -A--GT-A--TT-CCAAA-G- - -GAT-CCA-GG--C-AAT. .
-GAG AG-C-GG- -GG- -G-TAAAGAAG- -A- - -TCA- -TT-CCAAA-G- - -GGT-TCGGGG- - C-AAT. .
- G- - -GG- -GG-AG- - CAAGAGG- -A--GT-A- -TT-CCAAA-G-ACGGT -CCA-GGC-C-AAT. .

A A--GT---GTT-CCAAA-G-C-GGT-T-A-GG--C-AAT. ... ...oveeinerennns
GA- TCA-—AAGAATTTA CAGCTTGGC-—GAGCGCATTTCACGCAAAAATATA
GG-A- GG---G AG CAGAGAAG- -G- - -AGA - -GTGAAAAATCT - - CAG- -GT - -GC - -AGAA

TAG- “A--AT-GACA-CTCC-TATGG- G- -ATG-AACA

. GCAAAAATAAGGATAG- GGCT - CTGGGGG -
- CACACAAACMAGATT - - CTA.

. :GATACTGAAGAGATT A-CT---GAGACT-

. .GATACAAACAAAATC- - -TT AGA
..AATACAGAACAC TA-A CCT---»AG CA
. . ACTATCACTCCAAGG- - TGG-AATAG-
......................... . AATATACATCTGAGA-G-AT- -GG,

-G- G -G-A-AC-AC-AAA--GT--CGAGGT - -T-GT-A-ACA. .. i it i i e i i e i et e i GACAAAATAAAGATAAGA
C L I 0 L 0V el o] o L U T U ST GAGAATA

T-AC-TG-
-- GGAC-GG----- C-TAGTC--T-ATTAG-GC- -~ -- A-GAT-AA--AT-GC-T-T-C-A-GAC-A-CACAATATGACATGTAAAAGCAGTAACAACAAA
--GG-GG-AA- - - - -G--G-GAAGCAG-CCA-TGTCA- - - -TCCCA-GT---C-GG---T-AC-ATACT. . ..ottt siiin s ennnnneanas
GGA-GA-TG--TC-TA-TT»--GA-A-»TGC»T-A»AGG-TTAA--C--CAGCG-TG-ATTAT-C-CATGGAAACTGTATAGATAACACA.. .
-----GGA-GG-TG--T--TA-TT---GG-AA-TGC-TCA-A-G-TTAA--C--CAGCA-TG- ATTAT CAAATGGACAATGTCCTGAGGGAAAA .
-GGA-GA-TG--T--CA- TT»--GA--G»TG-»--AGA-G-TT A--AG-C-GC--TG-ATTAT-AAGAAGGAAATTGTTCCACACCAGGA
GGA- géGTGA-T-éTA TC---GC-AA-TGC- -ﬁG--G GAéé-ﬁ G-AGCC- EGGéETAT CAGAAGGGACAGGGACATGTGATTCTAAGAAA.

........................ GATAAAATCAATTTGACGGCT - CTCGAGG-
AAGCCTTGTGGTAGACAACTAAAGGGATTACCTATAGCAAA- -T-AC-AGAAG-

COCATEC GATTECA A CAGAACCACAGCTCGATAAACGAGACT..
GGCATGGCCGCTTGGAG-A- CAAGGAGAA. . . ARTATTAC .
GGCAC- - --GACTCCA- -A- GCTAATAAG. ACAATAAACAAAACG..
CC-G A CC...--A-TGGAC AACCGAAGTGAAAGT . .
2C;-GA: -AAGGC-GG-A- - -AA-AAGC-G-T-A
GCA- --G-AAC- - -GG-A- -GCGACAA- -GA--TTG- - -AT--
-CAGGAG-AG-T- -GG AGG----G- - ---AG- -GAT- -A- . . ,
C---AG-CA-GG- - TC-GCCAA-GAAG- -A- -GC - A- - AGG - ACAAG
TG-GAA-GAG- - GA-TGC - A- - GCC- ACAAGG - C-GTAGT
T o G ae GeTaoARCCTTAGE | T CIT6 CF T RTealT6
TT---TG-G---G-CCA- -ATG-GAGT -T-A-GGTG-GGAA- - - -
~T----CAG-ATT---T--G- - -G--CA-GAAC-GGCC-CGA- -ACC-GGAA- - - - .

G
-GGCA--T-GG-C
--TGTG-C

G

AC G C-AG!
AAGATGATTAAGTTTAAACCA T-G-
GTGACCTCAACATCA-GG-G-TCGCAAC- -
. .GTAACCAACACCACA-GG-G-TCCCAGC- -

. . AGGAAAATTAATCTAACAGCT-C-G-AGG- 77,

-AGACA- 7
ACACAAGGCAGATT - GGCTAAGTAGACA -

-A-G-G CAGACCTGTAAAAATTTTACTAGCACTGGAGAGGAGAACAAACAAAACACGGACAAGCAAAAGGAGTTTGCCAAA-GC-TAA-GA-TCTT
fAGA GT-AA--C--G- -T-T-T-G-GGTT- TAATGCAAGTGGCCCTTGCAGGGGGATAAACAATAGA GGAGTGGTAAACAAAACAGGGTGTGCC'I'I'GAAAACAATAGAAGTAAGf --CT-CA--A-C 7419
AAGAACACAACAGGGTGTCATCTTAAAACTATAAGTATAAG-G- -TCCA--GTT 7120

7752

7748
7734
6883
7188
7229
7686

6944

. .GATACAGAGAAAATA A CT-- -GAGACAG 7446

7426
7425
6762
7311

G GAAAATAGAACGGGTTGTGCCCTTAAAACAATAAAGGTC-C-G-CT-CA--A-G 7493
-A TC GT-AG----TCC-T-TGG-G--AT- CTACTAATAGCACATGCATAAGTCTCAAAGGCAAAAAGATCCAGGACAGAAACGTGACAGGGTGCATGTI'AAAGCAGCTTAAGGTGGA--&XETCAA‘}G&(I:_ 7166

7039

7223
6505

..CAGCCTTGTGGTAGACATCTAA GGGATTACCTATAGCAAA--T-AC- AGACGT 6502
. GT, A G A GAA 50

7003
7307
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M.91.MVP5180
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CPZ.CM.01. SIVepzCAMI13
CPZ.CM.05.SIVcpzEKS505
CPZ.CM.05.SIVcpzL.B7
CPZ.CM.05.SIVcpzMB66
SPZ SM .05. SIV ZMT145
CPZ.CM.! 98 CAMS
CPZ.GA.88.GABI
CPZ.GA.88.GAB2
CPZ.TZ.01.TAN1

H2B.GH. 86 DZOS
H2G.CLx.ABT96
H2U.FRA96412034

MAC.US.x.239
Env

MAC.US.x.251_1A11
MAC.US.x.251 BK28
MAC.US x. EMBL 3
SMM.SL. 92 SL.92B"
SMM.US x.H!
SMM.US x.PGM53
SMM.US x, SIVsmH()SSF_L3
STM.US x.STM
SAB SN.X.. SAB lC

N.UG.x

[ST.CD.88.485
LST.CD.88.524
LST.KE.x.lho7

U CM1246
US~2.CM.01.CM2500
DEN.CD.x.CD1
)EB CM.99.CM40
B.CM.99.CM

SYK.KE.x.KE5
SYKKExSYKWS

V4 loop start
GGAGGGGACCCAGAAATTGTAACGCACAGTTTTAA'I'I'GTGGAGGGGAATTTTI'CTACTGTAATTCAACACAACTGTTTAATAGTACTTGGTTTAATAGTACTTGGAGTACTGAAGGGTCAAATAACACT
G_ G S N._C G G F F Y CN S T QL F NS S S GSN

C- ..

. G-A-CC--CTGTA-T6TT G- T6T-
-C-»CT-»--AAA TCCGGATGCCA-GAG- TC--AGGG.
.. .GGAAACCTC-TCAC-AACGG-GCCCT- .
GAA-G CC

ACA
A--C-AC-A-ATA-C-- G-G-» AAC-CC-C-....
AGTT-AA -A--C T--GA- AACCAA ACA- CT CA-C-GA--T- AC.
-C-GAC-ACATTACA---G-C-T-ATA .

----- CCTGGACAGC- -A»-GAACC A--A ACTCATGGT-C-CTT.
C-T C--CAACA-C-C--T-

T-G AGA GAC- GA A--TGACTCTCCTA..
- --T-GGTAGAAAAC-GG- -C-TGGA-G-ACAA

V5 loop start
-CA»»--A»-G-»CC-»
G _

ACGAAGG Al
ATGAAACAAAAAAAGGGAATGCCCCAG!
AT---C- TTG AAAAACAACGCAGGGAAAGGTCGAAGTCCAGGTCCCT TGT 7590
AT- - -TTTTG-AGCAGCAAAAAG. . . AAAGGACACGCACCAGGACC-T-TGT 7586

ACAACAAAT- »GAAG- - 7158
AAT----CT-- 7202

-GG--TA
AéTG ATT

gGT TC A-- -T-GGTAGAAGA

-G AA-GT-TT-C--CA-AG
S2TAST-TC-C--CA-AG-
- --CA---TT--C--CA-AG-

1

. .ATCACAAGCAA-TA 7402

GTCACAAGCAA-TA 7408

Gt ATCTCCATTCGACGTGAATAACAAGCCCAACACCACGTA 7428

.G-A-CATT-GAATCCACCTTCAATGTTTCTACCAATGCCTCCACT A 6053

AGCAACATCCATACTGTAACAACTA- GTACCA 7396

AGCAATATACATAATGTGACAACCA» -TACCA 7368

. TCAAATATACATACAGTAAAAACCA- -TATC- 7503

TCCAATATTGATACTGTAACAACCA - -TACCA 7417
AGTAACAT-ATT

- A AACCT-G-- 7120

A-G-GTA- -AC-AC-CAT-AA’CCAAGGC - -ATTACACCAAGGGGTCATAGGAAAG . . . ANGCCGAGGTCGAGT -AT- - 7286
-ATTT-TAGCA----C-TG- “AA- -CAAC-A- - CATAC-A- -AC- CAG- é---AAAGG GTACTGCACCAGGAGAAGATAGGCCGACAAGAGCACAGGTATAGT - AC- - 6836
L LU U U AGEA S TTATGE 7122
................................................... A-TTATGC 7426

AG- -A
G-ATC-CTCTTTT-GCA-GCG- - CCA---A--G
S Ty U Y ST et --AA--GA-
TG---G-GAG---A--TT-G---C-A-----C--A

TG -A--T-T---GG-ACG- - -A--TT-G--CC-A----- G--A--G--C
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Env

MAC.US.x.251_1A11
MAC.US.x.251 BK28
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SMM.SL. 92 SL.92B
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SMM.US x PGM53
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Sowiouan)

919|dwo) Ald

V4 loop end,
TGACACAATCACCCTCCCATECAGAATAAAACéAA}TA'{AAACATGTGGCéGAAAGTAGgAAAAGCAATGTATGCCC CTCC CATCAgTGgA

V5 loop start

WA
. JAAAA 7220
A----- C--GAl G -C- AAGAACCGAGAAGATCAGGGAG 789()

A-TA--C-TGAG-C--GGCA---C-TC......ovvuunn 11
A-C---CAT-- --C--CC-CGA-GC--GA- -AAAATGGGAA. . L. 1326
-C--C-CT--CAAT--T--C C C C-CC-GTGACT. . 7626

A CC---AAT--C-CC- AA - 6973
--CAC----- Cc--C 7230

-TAAG C- 7603

“ASTAT --CAT- AG»A--CA-CA»AA»TGCT»AC-TT-- 8083
.CAC- ATTATGCA--G---CAT- 8070
.CAC-ATTATG-G- - CC—fCAAC——T CAG-G- - CA-CA-AA- TGCT AC-TT--C--A--AG-G. 7516
.. -ATTATGCGT- --C-C-G----CA-C--CA--GCC-AC-TT- -CT-GATAG- -AAG 8048
TC----AAT--C C-G-G--TA-C--CA--GCC-AC-TCA-CTCA-AC........ ... 8059

“TC-G-CG- - -AAT-- - -CAG-C--CA-C- -AA--GCG-AT-T- - -A-AGAA- - GGTCTAAC | ... 7447
G-TC-C-CC--CAAT--T-CAG-A--TA-CA--A-TGC--AT-TT---C-GAT---CAAA.......... 7570

V5 loop end,
G cC- C CG- -AAC--C CAG G--CA T»-CA»»GC-»AC T-

TA-T--CA--GC- GAG-T— GATC- - -AAC

G--CA-TA-AA--GC--AC-TT--CT-GAC- - -CAAT

C----C----TATG--GA-TTGA-CTA-AAC-G-AAA
TCTA CT

T---A
TT GCA———CAGGwC CAG-C--T---A--AC-G-TGAGCTTA- -TA-AA- - G-AAA
A- - - -AAC-GGG-G-AACAGCCAG-TA-TGCGTTC- G-GCACCATAG-AGGA
TT GGAG— fAAC—A_i_TCAG—LC\”G CA--ATACG-GG- - - -

“CTT
“TATC

CATGGA-GT- AAA--T-C- - TGAGGTTC-AAAGACA 7763

. TATCCATATGCAT-C GGAAG- -ATG - G -A--CA-G--G-C AA-—T-C—-TGAG-TCC AAAATTGG GACAGAG G 7437
AAZAG--CCTTTTG-A -TC-C ~TCG-GGAAGG- A--CA G--A- CCA-AT......... GCGT - A AG-»CAGTG--C GG-AT-CTAT---T-GGC-GAC-T---CTA~: ., 2vrsnss ... 730
GC-AG-C- -GTTTG-T--T--T-TC-CT---ATGG--G-T --TGAT——-T T C---GTCT- g ﬁ/& G-A--CA-T--A- GCCT-G- -CAACG-C-C-G-G---TACT--T--GC-GAT-TT--CTA-ACAG--AAT.......... 7353

-AAA--TAC--TGA--TGC- AAAGATAG»-AGTAATGAA . 7211
-A- A--T T--TGAGGTCC-ACTA-T-G-AGGA..........
A T-C--TGAGGTCC-AAAAAC-G- -GATGAC.
CA-T--CA--GC--AC-T----T-GAT-G--GGA. ...
~AAA--TGG--TCA--TG- - AAAGTT-G-ACCAGAA .
-AAA--TGG--TGA-CTG- -AAAGT -GG -GCCAGAG.
fAAAffTGGf—TGAf— G- -AAAAT -GG-ACCACAT .
AG G--AAAAT GG ACCACAT.

--T--CA TGACG---CCATGTA--GAGAT. .
C--TA-TGATG- - -C-ATGTA- - -AGAC. .
--AT--A--GATG-G-CCATGTACGGCAAT. .
T--C--CA--GATG- - -CCATGTA-GGCGAC. .
----CA TA-TG--GAC-CG----TCCA-CCGAAC. .

-TGATGT - - - -CACTA- —HGGG..
T--TGAGGT--C CA-TA-GGGCAA.

A----C
L YR R S
G-no--- C---CA-C--C---G-
G-GT-G-AG--CAGC---C-C---
G--T-G-AG---CAT--TTC-G
- -CC-GCAG- -CAA-AGT - -C--C

GAC- -AGT - -TA-A-GT- - ---CA-C-G-GG- C
AAC- -A-T-TTT-A-GT-C---CAGT---66-----G--C--T-G----AGC

-A-GAGAG CC-G--T--CAA-AGC--CG-C
-A- CATCA--GTTTAATAACAG---A-- --G- -AAC-GAG-G

AAZA-ATT-ATAT---T-G--TGCC---CG---G- ~T-CAGAA--G......... -C----AG--CA-T--T-----

CAGT-ACC-TCGT--GT----TGCC--TCGC- - - - - A T-CGGCA--G. .. il
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CPZ.CM.01. SIVepzCAMI13
CPZ.CM.05.SIVcpzEKS505
CPZ.CM.05.SIVcpzL.B7
CPZ.CM.05.SIVcpzMB66
SPZ SM .05. SIV ZMT145
CPZ.CM.! 98 CAMS
CPZ.GA.88.GABI
CPZ.GA.88.GAB2
CPZ.TZ.01.TAN1

H2B.GH. 86 DZOS
H2G.CLx.ABT96
H2U.FRA96412034

MAC.US.x.239
Env

MAC.US.x.251_1A11
MAC.US.x.251 BK28
MAC.US x. EMBL 3
SMM.SL. 92 SL.92B"
SMM.US .x.H9
SMM.US x.PGM53
SMM.US x, SIVsmH()SSF_L3
STM.US x.STM
SAB SN.X.. SAB lC

N.UG.x

[ST.CD.88.485
LST.CD.88.524
LST.KE

U CM1246
US~2.CM.01.CM2500
DEN.CD.x.CD1
)EB CM.99.CM40
B.CM.99.CM

SYK.KE.x.KE5
SYKKExSYKWS

V5 loop end,

.Rev Responsive Element (RRE) region

C

CA-n-n--- AGGT T C-CACA---AGT.
-AGGC AGTCAT--GC CT-- ACTCAT. ... .. 0. 77
A- -ARTGTCA- - -CC-A-AR-AA-CATTCACACE 7810

. DRI CC- -AAA-AA-ACAACACTCC 7177
G------C- : L G- -6CGC C A A--o-A G SATACAGTAGGA. ... ;2%0

ST---ACT
CAAAGTCTGGA-C- - - -AAGT -C-
AACAC-CA- - - -CA- - CAATATC-C----C-T
CAGAC--G-TG--CA-A--A-CC G
AAGATCAGG TC-GA- TAA ACAT,
C-A--G--TC CCA

A CA 7461
-GA- -GCATACA- - -GCAAGACAG. . . 7773
---- -GTACACA- --GCAAAAGCA. . .

AA AC-
-CGGGGA- CAA ACAGAAG TTAC-TGTC---G T-T
AATAGTTATAC-CCC- AATTTTCT CT-TAG- AGAA»--T»-
AAT-A-G-T-G-ég ﬁApéTé CAG-G-TG---AC------ C--CTT

A A -
CAA-CTT-CTAAT-TTA-- -TGA-T-
.AZCAGTACC-C-AAT-TTT---TGA- $-
C-

.. . .AA-C-T-CAAAT-TCAT-TTCA-
................. AATC-A-CAAAT-TCT-CATGA-

-GA- -GTACACCACAACTGGT.
TACACAACTAGT.
TACACT GC..

TG C
~AAT-TCA-CATGA-T-C- - -GG- -GCA- -ACTG-ATC--TTG--G-
AA--TCA---C-A-T-C---GG--GCA--ACTG-ATC--TTG
GTGA-GTT-TE-CCTC-G_}-TGAAAG--T----GCT-A-

TTTG
GCGTAC—**C GGGAG C-
A-ATC AA AAA T-C-GCG-T-GG-GCAC-C-
AAACAG- AG TTCCA C-ATC-- - -TAAATTTATACCGCA- -AT- -AG- - CAAA-TC-G- TC C-GCA- T GG-GCAC-T-
----- CAGT - - - -CAAA- -TCA-CCTCTC--CG--AG--G-T--TT-----GC-GCA- -GGGG-

. .ATGACA-CAAATGTCA-CTTGTCT-CT--AG-AG-A--T-TA---GC-GCA----- GGGC-G- -
“CAAZAATGC-A- - TAAATTCTTGCCTCCCA-T--A-CCTCCA-TC-A-TTGTTGC-T-TGG-GC-C-T-

--AAGA-A-CTA- -AAAGTTT-TGCC-CA- -AT- -GG-ACAAA-TC- A TC-C-GCA-TGGG-GCAC-T-
. --GA-ATATC- -AAAATTTATACC-CA- -ATTGG- - TCAAA-TC-A-AC-C-GCA-TGGGGGC-C-T- -CATCATT - - -CTAAT
................. AA-C-A-CTAAT-TCA-CATGA-T-C---GG--GCA--ACTG-ATC--TTG- - - - -GGGAG-T - T-TG GTACACTACTGGTGGC
AAAACCTGGGAGGAA-T-TGTCTG- -AGATTCT GCCTCCCTCCTGGGAA CAA TC-G-TTGTGGCAAC-GG-GC-C-C- --T--A--AG-T-TGC-TC-GTAC-CACCC
AAAACCTGGGGGGAA-T-TGTCTG- -AGATTC --CAA-TC-A-TTGTGGCAACGGG-GC-C-T-- --T--A--AGCT-AGC-CCAGTAC-CACCC. .
AAGACTTAGGAGGAA-TCTGTCT - - TAAG I (JCCTCCCTC TGGGA—*CAA TC-A-TTGTGGCAAC-GG-GC-C-T-- --T--A--ATCA-AGC-TC-GTAC-CACCC. .
AGGACTTAGGAGGCA-CCTAAGT - - AAAG GCCTCC-TC-TGGGAA-CTA-TC-A-TTGTGGCA- - -GGG-C------- --T--T»-AG-T-AGC-C--GTAC-CACCC. L.

T
TCT---AA --TGA CCCGTCG-CC---G--GCT --TGCG----ACTA
TCC-»-AAT-TGA-CCC- CG- CC--ég AGC%-- TGCA A

.. A

..ACAG»-ACGTTGA -CC-TC--C-CGAG--TCT---GCA- -

..TCA---AAT-TGA--CC-TC--C-A--G--TT----GCC--

..ACAG»-AA»-TGA--CC TCC-CGA--G---T----GCC

.ACA- A CCCCTC--CCA--G-C... -G- -CCT--- CC

AST-T- ATCGAT C TG A-G-G---C... GG A--T---C-GTCC A GGATGC GCCT----C-

" AGAA-AC-T- -AACA TC CT---G C -TAT-AA-GA-CAGAATCGGCA 7790
..... ﬁGT éﬁ(}c TA—————TfC——Tf——T——GCA TG GA——GTAC A——GA—C—GAG 7479

AGT--C--AACAGT GAGCCCTCGTC-C-G--AC-T---TCG
-ATC- -AAGTGTGGAACCCTCTTC-C-A- -C- -A--TGC- - - -C- - GCA

TARATE L ATEA: L CATC S AT TG ACC TTCoACCC LETACCA ¢ CCTTAA-TC-A- FrereS tacote tencs
.. --AC--T-GAATTTTG-ACCTACT-CTA--G--GAA--TGTG- - - - - - GC---T----TC--T---
L --TAC-T-GAA-TTTA--CC-AC--C-A--G--GA---TGT------- GCA--TC-G-TC--T---

=

G-G--CAC----A-T--CT-T-----A--G--TATC-GA- -GTAT-AT-G--C- .
G----AGG---A-T--GT-T--T--A--AG-T-AGC-CC-GTAC-CACCC. . .
TA-T--CT-T--G--T--A-GTCA--G-C-CTAT-A-C-- (7.
A-T--CT-T--G-----TG-TCA-CGTC-GTAT-A-T---CT
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SMM.US x
SMM.US x PGM53
SMM.US x, SIVsmH()SSF_L3
STM.US x.STM
SAB SN.X.. SAB lC

N.UG.x

[ST.CD.88.485
LST.CD.88.524
LST.KE.x.lho7

U CM1246
US"2.CM.01.CM2500
DEN.CD.x.CD1
)EB CM.99.CM40
B.CM.99.CM

SYK.KE.x.KE5
SYKKExSYKWS

SaWwIouUaN)
919|dwo) Ald

Env gp120 end Env gp41 start

CCTCAC G-

o
> >P>>>>P>> P>I>>D> PN
o

. G T . -
ACACCG--GA-T-----G-G---A. . .TTT-TGC-T--G. ... .. - G A---C-AC-GC--T--...GAC-TGG- 7857
Env gp120 encLlinv gp41 start

ACCTCA---A-T---
T S R N_K

A---C-AC-GC--T--...GAC-TGG- 8318
Q QL L . DV YV

..7GAC TGG- 8314
.GAC-TGG- 8300
..G GG- 7.

AT-TCAGTCT--GG--A----G
T--CAGGCT--G---AA---G--T---G . 7979
T--CAGACT---C--AA---

T---T--C-GACT------G

TCTGCA---C-

-2G--G-C-GGAATT-CTT-T--T. .

GCTAAC-AGC- --G-CCCCGCTA-CCT----C.

GCAACA-A---G- -C-C-CCTCTG-CTT-

. .AGG-AG----- G--G----CACCTGTT-CC
.ACG-A-C-G- CACCATTG-C-
AATACC--G-------- G----CACCATTG-C-

nn

C-T--6o. it - 7867
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B.FR.83.HXB2

0] AE.TH.90.CM240
02”AG.NG.x.IBN(
03_AB. RU 97 KAL153_2
04_cpx.CY.94.CY032
Al IF 455
B.US.90.WEAU160
C.ET.86.ETH2220
.CD.84.847R085
.BE.93.VI850
.SE.93.SE6165
.CE.90.056
.SE.93.SE7887

==

SIOTS!

@Y s1esle sfa=lesteste sia lenlesfasia lusiesfaslanlestes)

NNOOZA

87.ANT70

M.91.MVP5180
LANT

CPZ.CM.01. SIVepzCAMI13
CPZ.CM.05.SIVcpzEKS505
CPZ.CM.05.SIVcpzL.B7
CPZ.CM.05.SIVcpzMB66
SPZ SM .05. SIV ZMT145
CPZ.CM.! 98 CAMS
CPZ.GA.88.GABI
CPZ.GA.88.GAB2
CPZ.TZ.01.TAN1

H2B.GH. 86 DZOS
H2G.CLx.ABT96
H2U.FRA96412034

MAC.US.x.239
Env

MAC.US.x.251_1A11
MAC.US.x.251 BK28
MAC.US x. EMBL 3
SMM.SL. 92 SL.92B"
SMM.US .x.H9
SMM.US x.PGM53
SMM.US x, SIVsmH()SSF_L3
STM.US x.STM
SAB SN.X.. SAB lC

N.UG.x

[ST.CD.88.485
LST.CD.88.524
LST.KE.x.lho7

U CM1246
US~2.CM.01.CM2500
DEN.CD.x.CD1
)EB CM.99.CM40
B.CM.99.CM

SYK.KE.x.KE5
SYKKExSYKWS

RRE end,

TGAGGCGCSAC/SGCATCTGTTGCéACTCACAGTCTGGGgCATCAAGCSGCTCCSGGCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCSACéGCTCCTGGgGATTTGGGgTT(gCTgTGgAAAACTCATTTgCACCACTGCTGTGCCTTGGAATGCTA(S}TTGGAGTA 8070
A--A -C-

--A-G
CTCCG-GT-A--AA

-2G-GT-AC
A -C-

--AGCT A--A
G

A

-AAG

CA
G-CAT-T--A-

AT
AA-C»-TA C--CC--C-- CT

--A- -T
GA--TC-CC-G--A
GA--TC-CC-G-AA

A--C--T-G--
<G--GG- - - -

RRE end,
--A--A---CCAAA-GCAA-T....
V. P W P N A S

“A--TG--TTT-GG-AAG-C--TCA----A
-A--TG-GTTT-G--AGG- C-»»CA-»-CA»---
-A--TG--TTC-GG-AGG-G--TCA---GA-
-A--TG-ATTC- - - -AGG CA A
-G---G-AT-G--G-AAG-

AT G -AGG

A --CCCAACGAG CA....

-AT-G-G--AAG-G--TCA---AA G---GAG----TATA----CAA....
AG----C- AA»-CAA C....

-G

“A---C-CC-GACA- -CC-T--GGAG- -TG-G

<-AA-CC-CC-GTCAT-AC-A--G-A---TT-G

-A--CC-CC-GTCTT-AC-A--G-A------G
~CC-CC-GAl

CAAT- - -GC TC
-A--TG CAATCGCGCAG-R- - -CA- - -ACAA-
-A--TG-AAAC-GG-AG-----TCA----AGA-
-A--TG-GAAC-GG-AG--C--TCA- - - -AGG-
-G---G-CAAT-GG-AA--C---CAT--CT-G-
-A--TG--AAC-GG-AG--C--TCA- - -CAGG-
AA TCA

A----T--G
SR S o GACA- -CC- “A--GGAG- -TG-GC- A--C---AGC--TT-A-CTTC
C-A--G-CG--T--C-GA

¢
8037
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T70
1 MVPS 180

CPZ. 1. SIVL]JLCAM13
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CPZ.CM.05.SIVcpzLB7
CPZ.CM.05.S1VcpzMB66
CPZ.CM.! 05 SIV zMTl45
CPZ.CM.9:

CPZ.CM.! 98 CAMS

H
C

Noo_zxam_o*ncou»

Y

H2A.GW.x. ALI
H2A.SN.x.ST

H2G.CLx.ABT96
HOU FR 96.12034
MAC.US x.239
MAC.US.x.251_IALL

MM SL. 92 SL92B"

M.US .x
SMM US.x PGM
SMM.US x, S_}R//[smHG?SF L3

SN
1951
]
* 200000!
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W
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N
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. CTGGAACGGATTTGGAATCACACGACCTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGCTTAATACACTCCT'II_'AA'JI_-'TGAAGAATCGCSAAACCéGC6\AGAAAAGAATGAACG\AGAAT[ATTGGéA 8210

AAC
AGATATAATGAT - - CAGT -
GCAAAGAACAGCAGTGATA AC--TGT-

AAGTCTA- -AGTG-C- -

TC-A-T---T-TGATGA- - -AC- - -C-G-

S G ACAG T T TAATA CT-AC. AT -G A Ta G- A
----G-GAC - -TTTTGGT - -T-A-----GG-A---TCA--A
A--GC--G-A---G-G--A

CAG

TGAAAGTT A

GAGGAAAAT - - -ACAG
--TTC-TGGAGGAAAAT - - -ACAG--C-CC-

A
-ATTCCTAGAGGCAAAT - - -ACTCAAA-GT -G
-TTCCTAGAGGCAAAT - - -ACTSAA-Y-T-G
- -G-CCTAGAGGCAAAT - - -ACTCAGGC-T-G
CCTAGAGGCAAAT---ACTCAA--»T A
TTGAGGCAAAT - - -ACA -GT-A-- G T
TGA- GCTAAC--CAGTAGGA TT-A--GC--G-A--TG
TGGA-G-AAAT - -TAGTA-TACTC- - -TCA--G- AT-TG-G--AG-GC-

-ATCGT- - -TGGA-G- TAAC**—ACAA ACA-T-A--G---G-CAG- GCA———G G-
-A-»-C-G---GGAG G-TGGA- --AAC---ACAGAACAGT-A»T-A»-G-AAG -A--AG- -

A 44

-TT-G-T-CC-ATCAAAG- 8346

AACA-T-G- - -C-GG-AAGGG-A- -AG-G -TTGG-T-CT-ATCAAA-G 8323

GO AAC . ITACCACACA T A ToR- G0 TAC 1AL AC -CT-G-T-CC-ATCA-A-G 8322

GATA----- G-GG-AGACT-A-T- - -GG-AT-TG--TTA- - - - -GG-A---- - - A-GA----GGCA--- 7611
TGGA-G- -AAC- - -ACTCAAC- -T-G- - - - - -G-A--- - -T---G--TC-

-T-A-AG-G-A- CAGC- CTA- -TGA-AAT - - GACAGTARACT -AC- GA-GG-AT-TG-ATT-G-GC- -

CA---A T -CTCTT- - -TAGAGGCTAAC- - TACAATAGC - T-AC-G--GG-C--GG-T- -A--T--G --TG--T----- 7882
-A---A-T---TCA-GA-TAGA-G- AAAC--CTCAGTAGCTT-AC-G-»TG-A»--G»A--»--T CGT--»-TG»-T-»C--»GAAA-- 7926
-G-C-AG--C-G-TT--CTGCA-CAAAAC- -TACAGAAA-GT-AA--C-GG-AT-TG-T-GAG- GC---GA--CAC T-T-- CA
—T—*—AG G G-CAGC-AT---T-A-AAT- GACAAT GATT AC- GAGGG AT TG—ATT G -T-
----- -G-A----GCATAGTG-CAAAT - -GAC-ATAGACT -AC-GAGG
-AAC--CA-A CA-TG, T---CAA GC--A GG--G--TTC-TGGAGGAAAAT - - -ACGG--C-TC-A----- GG-A
ATAACTCCTA-TTGGACA-GGG-T- - CTGGATTGA-TG- GACAGACA- - TTGGAGTATTAG-AG- - - ATA- CTCCAC- CTG--GCAA
.ATAACTCCTA-TTGGACA-GGG-T- -CTGGATTGA-TG-GACAGAC- - - TTGGAGTATTAG-AG- - -ATA-CTCCAC-CTG- -GCAA
e .GTTACTCCTA»TTGGACA»GGG»T--CTGGATAGAATG»GAAAGACA--TTGGATCTTTAG-AG---A A-C-CCACACTG- -GCAA
......... ATCACA CCCA-TTGG CC--GG-T--CTGGA-AGAATG-GAATCA-AG- T-GCA-TTT--G—--AG A-A- T CTTC CTG---CAA
T-CAGAC---G-GA---T- -CAAA- -AGT-TGTT G--G G -G -TATAC- -GCAG- -GT

G G TTTAA-A 381
CC-C G---T---G--TC GA-TA--TTTAAGAA-TT- 8453
G TCA CCTGA T-»GC GA-AA-G 8144

TTG TGCAACC- -AGGTC- GTTG
-G-C---C--AGCAGC-CTATTTG- -AATG-GTCAGA-GCCT-GA-GA- -
-A-TGA-GG-AGCA- - - - - T---GATGAGTGGG-AGGAGCTT-AC-GAG-
-A--GA--G-AGCA--C--T-- -GATGA TGGG AGGAGCCT-AC-GAG-

AG C C- T ACAG- -GT- AC

GC-T--GA-ACT- GT G-A---G-A--A--G----G
“T--GC--G-A--A- TG--TGATGATAAT---ACAG L eE 6 e AT TeTAACAG 67T 168
-AC-GC-GG-AG-T G--=GA-CAC- - -G-TAAT- - -C-GAG- - --G-T- -GGG~ - - - - - G
————— A TAG T Te L T AT 1TE TeoA. J6c - CAG T IEIAT SR TAT TG G GAT LRI T TE TACAA G S186
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CPZ.CM.! 98 CAMS

00000
ZZZZS

N

H2A .GW.x.ALI
H2A.SN.x.ST

H2G.CLx. ABT96
HOU FR 96.12034
MAC.US x.239
MAC.US.x.251_IALL
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N

TTAGATAAATGGGCAAGT . TTGTGGAATTGGTTTAACATAACAAATI'GGCTGTGGTATATAAAATTATTCATAATGATAGTAGGAGGCTTGGTAGGTTTAAGAATAGTTTTTGCTGTACTTTCTATAGTGAATAGAGTTAGGCSGGGATATTCACCATTATCGTTTCS 8377
(o} G- Cc-

ATAA A-C- G-ACA

e A G A Fed ATeA AG:

-TA-CA-GT-A. -TG-C--AG-GA-C-GG- ----C
A-RAGCATAA- :A-G- - ---G- -AGCA

NONOOONNONN—HOOOOO

~G-ACAGC-GT-AGG-

P (N G--C-TG-TTC----A-AAA------- C- - -ATGGAG-TTAT-- - - - - GA-CTA-A- -G-ACAA- -GC-AGC- -AGT-A- - - - - - G---AGG---G-
FGNWFDLA% s ST A Vel b LRI VI YT VoM L AKLROQGYRP

lalalalabtalatel
o

A -AACAT-T----GA- -0 T-
-C---TC------CG-TT-CT----A TAACAT-T-- - - -A-GGGAT-T
-6-TTTCAG-C---06.C- -TTC- -CATCT-TAA. - --G- - CTC.ATGCTOC - TATG-T
C---TCA -CTCAC-GT---C----T-AG-C---G-T---A--GGAT-T
C2IGAG-T---A-TTCC. - TAAA- - G-T--GA--GGTT--C-
----GGG-T- TAA--TCA --GA--GGAT TT-C

G TGTG. --TG-C G--C TC A-AA-
CAG- -GTTCAATTTTT-GAAT-G- - TAG- CATC--ATCATGGTTCC A-ATA-TAA-
CAG--GTTTAACTTTT GAGT G-- -G--ATT--ATCATGGTTCC-A-ATA-TAA-
CA----TTTAATTTTT-GAGT-G-AT-G-CCTCAC--CTTGGTTCC-A-ATA- TAA-
CA---ATTTAACTTTT-GAGT-G--T-G--ATC-CAC--TGGTTT-C--ATG-TAA- GC GT G---A- ---C- G--A-CAT
--GTCC-- --ACTCC...C-T----G -G-T-»;T CG -AéA- C T--GA C»- G -AG----T-C

TTCC C GC 2G-TC-GT-G--A---T-CCA---CC-T--GA- -GGAT-CT-TGCCA---C--CTA-A- - GATA- - - - ATA-GTT-GGA TC-T-T-CAGA-
ACTCG. .. -G--A---T-C-TT---C----GA--GGAT-TTATG--A------ CT--A--GCT AG-TT-AGTG-AGGA- -CA-A--G-ATT-GTT- GGA——C———GTT——TA T-T-CAGA-

- -GC CC TA
...C-C GC-----C--TT-GT-TGC T-TA-A-GG GCAG- - - -AG- CTA----AA-TTTG! A--GTTGC-C- -C--C-T C-C---A
-C- ﬁg-»-TTAAC - C CA »--AACAG»»CTAT Gg TGTG-CA- GGATATAGGGTGTTG CCC-T-C-GC
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Tat Rev intron enc}vT at Rev exon 2 start Tat premature stop in HXB2 Tat end
HIB.FR.83.HXB2 GACCCACCTCCCAACC. .o i i CCGAGGGGACCCGACAGGCCCGAAGGAATAGAAGAAGAAGGTGGAGAGAGAGACAGAGAC AGATCCATTCGATTAGTGAACGGATCCTTGGCACTTATCTGGGACGATCTGCGGAGCCTGTGCCTCTTCA 8523
Rev exon 2 NP P P_N_ . . P_E G Q N W R_E Q .. Q S S G G _R_S _Q
Thtex0n2 RG ’D P T G P K “E * ’K K K "V'E'R E T E T . D ’P _
E P R G P D R P EG I E E E G G _E R D R D R__S I R L VN G S L A L I W D D L R S L C_ L _F_
H 0] AE.TH.90.CM240 A--A--A- -C -CA-- - “T---A ~GC-~-
H102”AG.NG.x.IBN(
H103_AB.RU.97.KAL153_2
H 047€FXACY.94 CY032
HIAT.UG.85.U4:
H1B.US.90.WEAU160
HIC.ET.86.ETH2220
H1D.CD.84.84ZR085
HIF1.BE.93.VI850
H1G.SE.93.SE6165
HIH.CF90.056 =~ -----TTG----G-A-..............covvnun--AC-----
H1J.SE.93.SE7887
H1K.CM.96.MP535
HIN.CM.95.YBF30 G-A- A -A-
H10.BE.87.ANT7 -AAGA--A G-A-GA-C---A-G-A
H10.CM.91.MVP5180 -G-CA--A-G-A--A-C---A-G-A CA VAGT G- ACACG—V— SCA--- AATVT—G GG- 8597
CPZ.CD.90.ANT - -GCA-C----G-T---C-----CT-G----TG-- C---AC----A-AAT--AG-GG- 7982
CPZ.CM.01.SIVcpzCAM13 GA------- A-CA--G-G--G-C-G--C---- ———VC——C——CVA——V—GT A---GG- 8107
CPZ.CM.05.SIVcpzEKS505 -G--C- G -T---A--T---GCG- 009
CPZ.CM.05.SIVcpzLB7 C 034
CPZ. .05.SIVcpzMB66 147
CPZ SM .05. SIV zMT14i 8%8
CPZ CM.! 98 CAM5 245
CPZ.GA.88.GABI 8563
PZ.GA.88.GAB2 910
CPZ.TZ.01.TAN - 179
CPZ.US.85.CPZUS -TTT ‘A A A T---A G A 531
H2A.DE.x.BEN cC---C- GGTTATCT CAACAGATCCATATCCACAAG .. -AC-GG-GACA- - -A- CCAACGA——G ACV G-T-A-GACTTG- GGCCTTGGCC ATAAACTATG GCAG- TCCTGATC AC TACTGACTC—V— 999
H2A.GW.x.ALI CC-T-C-GGTTAC-T ATCCATATCCACAA( -AC- AG--AC ---AA --GG----AC- G-GGA- -GATTG-GGCC CCGAT-G ATT-ACAT-TCCTGATC-AC-T-C TC- -G- 8983
H2A.SN. xST €C---C-GCTTACTT- CAACAGATCCATATCCACAAG AC ...G--GA--A-T-G- GGCCCTGGCCGATAAGATATA ACAT-TCCTGATC-GC-A- CTGA TC- -G- 8429
H2B.CL.x. EHO CC-T-C-TCTTAT--TCAACAGATCCCTATCCGCAAG. ..G-C-A--GATCT-GGCCCTGGCAGAT - GAATACA-CCA- -TCCCGAT - - GC-AACTGAG-GA- - - - - -G- 8961
H2B. GI{86 D205 CC-T-C-TCTTAT- -TCAACAGATCCCTATCCGCAAG. GAC-A- -GATCC-GGCCCTGGCAGATAGAATACA - - CAT-TTCTACTG-GC-A-CTGAG-AA- - - - - -A- 8975
H2G.CL.x. ABT96 CC-T-C-TCTTATGTTCAGCAGATCCATATCCGCAAG. G-C-A--GATCT-GGCCTTGGCAGATAGAATATA- - CAT-TCCTGMTC-GC-A-CTAGG-AA- - ----G- 8372
{2[1FR9612034 CCA--C-TCTTATGTTGAACAGATCCCTATCCAACGG G-C-A--GATCT-GGCCTTGGCAGATAAGATATA-ACAT-TCCTGATC-AC-AACTGA-TC- - - -G--G- 8483
Tat Rev intron end Tat Rev exon 2 start Tat end
MAC.US.x.239 CC- A C TCTTATTT- CAGCAGACCCATATCCAACAG ...... ..G-CAA--GCTCC- GGCCTTGGCAGATAGAATATA»»CAT TCCTGATC GC AACTGA AC-
Env "P P S Y FQQTHTIO QLQ G NS S WPWOQTITETYTIHTFTLTIRSI QLTI
Tat exon 2 P I S N _R_ A T A P G L G R *
Rev exon 2 NP Y P T W Qo Qo LT AL A DRI
AC.US.x.251_1Al11 CC-A-C-TCTTATTT- CAGTAGACCCATATCCAACAG . G-CAA--GCTCC- GGCCTTGGCAGATAGAATATA--CAT TCCTGATI GC AACTGA AC’
AC.US.x.251_BK28 CC-A-C-TCTTATTT-CAGTAGACTCATACCCAACAG G-CAA--GCTCC-GGCCTTGGCAGATAGAATATA- - CAT-TCCTGATC-GC-AACTGA-AC
AC.US.x.EMBL 3 CC-A-C-TCTTATTT- CAGNNNACTCATACCCAACAG - -CAA- -GCTCC-GGCCTTGGCAGATAGAATATA - - CAT-TCCTGATC-GC-AACTGA-AC- -G-
MM.SL.92.SL.92B CC- - -CATCTTATCATCAGCAGATCCATATCCAGCGG ---A--GATTG-GGCCTTGGCAGATAGAATATA- - CAT-TCCTGATC-GC-A-CTGA-AC-GA-A--G- 8392
SMM.US .x.H9 CC-T-C-GCTTRTGTTYAGCAGATCCCTATCYARACG -CAA- -GATCT-GGCCTTRGCAGATAGAATATA - - CAT-TCCTGATC-GC-A-CTGA-AC- - - ----G- 8433
SMM.US .x.PGM53 CC-T-C-G-TTATGTTCAGCAGATCCCTATCCACAAG -CAA- -GATCT -GGCCTTGGCAGATAGAATATA - - CAT-TCCTGATC-GC-A-CTGA-TC- 890
SMM.US .x.SIVsmH635F_L3 CC-T-C TTCAGCAGATCCCTATCCACAAG. .. ...-AC-AG--ACC---AACCAA-GA--G--- -CAG- -GATCT - GGCCTTGGCAGATAGAATATA - - CAT-TCCTA, ATC-GC-AACTGA-AC— 966
TM.US.x.STM CC-T-C-TCTTGTCGTCAGCAGATCCCTATCCACAAG --AT--ACTCC-GGCCTTGGCA-ATAGAATATAC- CAT TCCTGATC GC-A 595
CC--TCTTCT-ATTAACAGATCCATATCCACCTGGAC . A CAGGTCATACACTTG-C-GA- -GAA--CTTG. 788
. CAGATCAATATCCGC. . .CTG -~ -GA- -AGTCGCCGCCCTCA- TGAAAGAAT - TT - 607
CAGATCCATATCCACCCGTGG AGCG-AAG-ACAG- TCCGAGCCTTG- C - GAA-GAA- CT - GCACAGCAGA- TGGA GAGCAACT GTGCAAG GA--G- 154
CAGATCCATATCCACCCGTGG AGVTCAGAT CTTG-C-GAA-GGA-CT-G-ACG-GACAA 056
CAGATCCATATCCATCCGTGG CAAATC-ACGCATTA-C-GAA-GAA- -T-GGGGAC GAGACA GAGGAC CA 1T AA 633
CAGATCCATATCCACCAAGTG. GAAG-GAC- - - -A- -CAACGCC--C--GCC---A-A--GTG------ ~ACAG-AGG - TCAAAT - AGAG- CTTG- T~ GAA- GA- - CCAAGAGC - GG- - TATGC - GT - -ACCGC~ TG CTGACGAGGC 635
CLGGACTAATGTGT ITTCA. . v e rvrsserrenss -A-»TCC TGG-C-AGAC-GG--GT-GGA-C-GCC- - -CAAC-C---AGA- ATACACAGA . GAGCAAGAAAACAGCAGC-G=-A-- =TT -G ettt ettt s st s e ineansnennanns 887
................ CAGATCCATATCCACAGTTCA. .G-G--AC- - - -A- -CAACGG- -G- -GGC- - -ACA- - -GT! G CAG-AGC - - CAAAT-GAT-AG-T--C-G-A-GAG-CCT - -ACACCT-C-AGGATCAACAACT GTG-CT-AAZ- 1 8509
.C-TT-TG--TTC- AGGGAGACTATCTCCGTCCCCAC AAC-T-A-ACA- - -A-GCAA-GA-AG- - - - ...--TA---AATC-GACAGCTC-AA-GTAGAATTTGGG-AGCCTTGGAGCAAAGA-. . . ... CAAA--AGAG 8661
T-T- TTTAAGGACG ATACCGCCCAGAGACG. . ... . AZC ACTAC-A-AGACA- - -A--CA--GA-A- - -G- -ACAT- -GATC-GA-CCCTC-AAGC-AGGAT-CTCC-AAGCTTGGAGCGAAGAA. . . . .. ACAG-AGGG- 8358
AC--TCTTATGTTCAG. . . CAGATCCATATCCACAACA--G---A---GC-A-CT--A-G--A--A-AG- -AG-A-»ACAAT GGC---GA-A--AT-GC. . vttt iie s nesas 170
CC-A-CTTGTTATCATCAGCAGATCCCTATCCGCAAT C-GGAG- -ACA- - -AATCAA-GA--G- T CA- -AATAT -ACAACTGGCAGAGAGGATATT - - TATATCCTGATA- - C- - CCCGA-AGAGA- -C-TT 8254
................ GCCAGCAG, CTATAC G A- ----A--C .- . GAGCA-»ACTCCGAGAACTTG.........AAGGAAGAA CCTTAA CAGATCCTTGA AGAGGA C-G- 8106
TGT-TTAAAGGG-GA-TATCTCCG., ACA---A--C-A-GA-AG- -ACAT - - AGTC-GAGAGCTC-AAGAAAGAATTTGGC - GACCTTGGAGG - CAGA-. .. ... A-AAGG- 8590
TGT-TT-AAGGG-GA-TATCTCCGGCCCCAC . .AAC—TVA AC----A--CA--GA--G--G- -ACAT - - AGTC-GAGAGCTC-A- - CAAGAAT - TAGG - AGCCTTGGA G CAGA— ...... CAAG——AGG— 297
CC-A-CTTCTTATTT - CAGCAGACCCATATCCGACAG -AC-AA-CACT- - -AACCAA-GA--G-AC- AC-GTG GT...G-CAA--G-TCC-GGCCTTGGCAGATAGA-TATA- - CAT-TCCTGATC-GC-AACTGA-AC------- 421
TGAA- -GGA-TGC - AGTGGGAGAAAAGAGAGAACCAAGAACA-CC- GA A-AGAAGGA - - GAT -GAGA- - - -CA- - -AAA CATCTACAT-—ACTTAGAACAG A--AGAA-GA-TCTTC-ACTC-ACC-TGGAACG-GGACTGGAGCGA- -CTTTA-AAGA-TCAC- GT 718
AGA C CTACAT - - ACTTAGAACAG-G- -AGAA-GA-TCTTC-ATTC-ACC-TGGAACG - GGACTGGAGCGA- -CTTTA-A-GA-TCAC-GT 7715
CAG- - AAAACATCTACAT - - ACTTAGAGCAG-G- -AGAA-GA-TCTTT-A-GC-ACC-TGGAACG-GGACTGGA-CGA- -CTTTA-A-GA-TCAC-GT 7721
TAC--AGACTATCTACAT»-ACTTAGAGCAG G- -AGAA-GA-TCTTC-A-GC-AC- - TGGAACG-GGACTGGA-CGA- - CTTTA-AAGA-TCGC-GT 8793

GC-T---C-C-CA--G--AG-T-. GA- - -ATC-A-CA----T--C-AGT--CT-G C---A---A TG 457
-C-CA--G--AC-T- G- G- CA---ATC-C-
C--CG-CAG- -ACTC
- CA--G»--GA--AGGTCRA AG CTATGCGAGAGGATTT TAACCATTA»ETGGACA-

oc

GC-T--
GC--CAA-A-A-A-C---A-A--G-
(G CCC 6 T

T----CAAAG. .

T----CAAAG. .

-----CTA-- 256G
TA-

Al
CAGATACAGACA-T. . .TACAAGCCCA- CG CTCT CGTTCAG AGA-A-T--T-GA-AC-ATCG
--AA-A--GC--T-GAGACAGA. . . GA-GGAC- CAACG- CTCT-C-TTCAG-AGA-A-TC-T-GA- -C-ATC- --GAAGCAGGACAG AGC-TT 8487

A
CTCTAC-A-A-GGCC- -A-C-
CA---C-GGA-GGAC--A-GC

S1
SYK. KE X.SYK173
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Rev end (TAA) in some 1ineages

H1B.FR.83.HXB2 GCTACCAC'C)GCTTGAGAGAC;I:TACTCTTGATTETAACGAGGATT%TGgAACTI'gTGgGA

TGGAATCTCCTACAGTATTGGAGTCAG 8639
ev exon 2 . S S
SY’HR[RD[[EIV'FRITEE[Gfi*

G -AC- C-G -CG

WN 1 E D TWS Q-
G- TTA G-C
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01 7A8TH.9O.CM24O

%2}
fes)
o
@
2P
o
=
0
x
=

TG A-GG -CT
-G -C-C------- C------ CAGAGTCTCAGCAGGGGACTG- AACTACT AAT- - -CT-AGA-C- C C-T-
-A-G-GA-CAGCTA- - - -A-GCTTGGACTGTGGATCCTAGGG-AG-A-ATAATTA-T-TTTG- -G-AT---T.
CG----C-GA-C--CTAC------ CTGGGACTGTGGATCCTGGGA-AA-A-ACAATT- - - - - TTGT-G-CT---T. . . c C-G-AA-G
.CD.90.. ANT T -GT---=---- ACC-TT GCAG CC CC -- ,Ac, SCT-CAGA. .. it ATT-CTTTCA-ACTGTG-AA-C-TCTGGA- . . . AAC------
C-AG--- -G TG-- -----CAACTGTTAATCAACATCCTCA-ACT-ATACA- - -GAAA- -G-CTCTACT - . . A AA
A--CAGAACATCCACAAGGGACTG- AACTAC¥TAAT— --CT-AGA-T-----T-
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CP G-A
CPZ C 98CA 5 LAA- GGAG A---ACA--C---G- AAGA
CPZGA 88.GABI .G--GGAA-TA-T--A-- G-AA-- 8700
Z.GA88.GAB2 ~ T-----G--T--------- ToGT----C-G-CC-TTG---CC-GC- -~~~ AAT- - - - - CAACAGGTCCTGAGAGGACTGA-ACTACTCA- - - -GCTT - -G-GCC - GCT .AAAGGGA-AGG- - -A -CTG--A 8047
CPZ TZ.01.TAN1 TCA-A----CA---G---CC-CTG--TC-GCC--C--GCA-- -AA CAGGGGATAATCAGCTTGGCA-A- - -CCTAGTAAT - -TG-AT-G-AC- ATCATAGTAGGAGTTAGACAGATC .ATTG-GTGGAGCAGTA- -ACTTA GCT 8337
CPZ.US.85.CPZUS Tooooeo--- A-»-GAG---»---»A--A---C-G-G»--»»CA-»AC-»A-C»-- -CAGAACATCAACAAGGGACTG-AACT -TT-AAT- - -CT-AGAGC-CGC--C.. v vvnnnnnnnnns ...»--GGGG AA-CGCT--C- - -GCAAG- 8668
H2A.DE.x.BEN T-GGG-TATA-AAC-TCTG-AG-GA---AC-ATCC-A--ACTCCCC-....o.vuuut ACCCGCCGACTGATCTCCCAGA-TCTAACAGCAATCAGGGA-TGGCTGA-ACTTAAG . . C-GCC-AA--G--A---G--T-CG-- 9130
H2A.GW.x.ALI T-GGG-TGTA-AGC-TCTG-AGGGA- - -AC-ATCC-G- —TCTCCCC ATC— -C-AACCGATCTTCCGGAGTCTTCAGAGAGCGCT - ACAACAATCAGGGA-TGGCTGA-ACTTAAA. . GCAGCCTA— --G------G--T-CG-- 9126
H2A.SN.x.ST A-AGA-TATA-AAC-TCTG-AGGGA- - -AC-ATCC-G---CT-C --C-AACT-ATCTCCCAGAGTCTTCGGAGAGCATT - ACAGCA-TCAGAGA-TGGCTGA-ATTTAAC . . ACAGCCTA- --G--A---G--G-CG-- 8572
H2B.CL.x. EHO TT-GG-TATA-AGCG-CTG-AG-AC- - -AT-ATC--A--CCT- CCAAACC- -C-AACC- GTACTCCAACCGCTCAGGCTT CACCT-CA. .ttt e e iaiinsnsss . e TA -TCAGC 9071
H2B.GH.86.D205 TT-GG-TATA-AACG-CTG-AG-AC---AC-GT-G-A--CCT-CCAA. ... ... ..., TCCTCCAC-AA-TCTCAACCA-TCT--AACC-CTCA- - CTCCCG . . .GTTGCGT. C G- --TCAGC 9094
H2G.CI.x.ABT96 CT-GG-TATA-AGC-ACTG-AG-GC- - -AC-ATCC-G--TCY-CCA-ACT--C- AACCGCTGTTCCAAAGAATCTCCAGGAC CTCCAAGCAATTAGAGAAC-TCTCC- - CTAGAA. . GCAGC TATT CAGC ~2-G--TTC-G6C 8515
H2U.FR.96.12034 CT-GG-TATA-AGC--CTG-AGGGA- - - -C-ATCC-G--TTTGCCA-AGC--C-A-CCGTTGTTC. . ..o vi e ens CA-A-CATCAGAGAACGTCTGCACCTTGAA TAGC-TA------A---G--T-G--- 8605
Rev end Nef start
V[AC US.x.239 CT-GG-TATT-AGC-ACTG-AG-AC----C-ATCG-GAGTATACCA-ATC--C-AACC-ATACTCCAGAGGCTCTCTGCGAC-CTACA-A--ATTCGAGAAGTCCTCA- -ACTGAA ........................... CT--CCTA--- --G--T-GAGC 9087
nf TWLFSNCRTLLSRVYOILOPILORLSATLQRIREVLRTE.”.”.W.”.”.”.W.”.iLTWYiLUYMGGWFS
e
v exon 2 Q N L AI ES I P D P P NT PE AL CDPT T
AC.US.X.ZSlilAll AG-A -R TC--C -ATACTCCAGAGGCTCTCTGCGAT-CTAC-A,
AC.US.x.251_BK28 -AACC-ATACTCCAGAGGCTCTCTGCGAC-CTAC- CGAGAAG
AC.US x. \TC--C-AACC-ATACTCCAGAGGCTCTCTGCGAC-CTAC-AA- -ATTCGAGAAGTCCTCA- -ACTGAACTGACC. .
MM SL.92.SL92B CT-GG-TATA-AAC-ATTTGACT-G- -AGCATCC ~GAGCCTACCA-A-C- - C-AACA- CTGTGCCAGAGACTCTCAGAGAT - - - TCA- CC- ATTAGAGAGCTTGTCA - AAGAGAAGCAGGC
M.US .x H9 CT-GG-TATT-AGC--TTG-AGGGAT-G-C-AT-G-G--NCTGCCAAATC--C-A-CC- GTGCTCCAGAGCCTCTCAAGGACGCT CA- A A-CCCGTGAAGTCATCA-AGTTGAGATAACC
SMM US.x.PGM53 CT-GG-TGTT-AAC-ACTG- AGGAC- -ATC- CT G-GA-TATACCA-ATC- -C-AACC-GTGTTCCAGAGGCTC. .. ...... TACA-A-AATCCGAGAAGTCGTCA- -ACTGAG
SM .US.x. SIVSmeJ?SF L3 CT-GG-TATT-AGC--CTG-AGGGAT-G-C-AT-G-G--TCTACCA-ATC- C AACC GTGCTCCAGAGACTCTCAAGGACGCT CAAA A-TTCGTGAAGTCATCA-AATTGAA
STM.US.x.STM CT-GG-TGTA-AAC-ACTT-AGGGCT-GTC-ATCC-G--TCTACCA-ACC--C-ACCC-ACCTTCCAAAGGATCTCCAGGATACT-CA-A-AA TAGAGAAGTCGTCA ACTAGGA
-AC---TGT-TCAC---TTGA-CACT-G-C-CAGG-AT...T- GACCAGTTGGT CTCGACAATCTTCAGCA CCTCCAT---T-CCTCCA- - - CAT - - AAC - GAGAACCAGACAG

-AGCTTGG- - GCA- CATTTGACCAAT-G-TGCT-G- -A-TC-GCAGTTGGT -AT--A- - CTTTACCAGATCCTCCGCAGGA
C-A-TTGGT---C--TCAG- AGCA* --G-C- ATAC AC--TTGCC--ACC--C--A- TTCATCTTAGGAGCGCTTTCCAG .
C-A-TTGG-T--C--CGTT-AGCAC--G-C-ATAC-AC-CCT-CC--ACC--C--AATT GGCGCTTGGCAG

C-A-TTGGTT- C—CT—AGCA* --G-T-ACAC-AC--CTGCC- fACCf -C- —TCTCAAGCTTAGAAGCGCCTGGCAG

--CTCAC- ACTCTTCTT AACTGCT-A-ACAGGAG

VER KE.x. T-A-- ACT-G-C-ATAC-AC--TTGCC--ACC--C--CATTCAGCTTAGGAAAGCTTTTCAA

coLcmxceur L., -GATTGA- GA--—G GGTGGAGC-GCT-GTT-C-TCA-TGCAGCAA-GG-ATCCTTACT . . oo v vvvnvnn.s . e .GTCCTGCCTCAACATCCGCCAACAACCTCA.

GRV.ET.x.GRI_677 AGAG-TG-A-------- AAGGACT-G-TG-TAC-AC-TCTGCC--ACC--C--CAT-TTCATCAGGACAGCAGTGGGA. . .. e

MND_2.CM.98.CM16 AT-GG-TGAAGACTTC- AGGGGCTA G--TGGC-G-A--ATC-ACAA-C-G-AA-T-A-TATGGGTGGCAAGA G . . . .

DRL.x.x.FAO C--GGTTGAAGGAATCGAGAGG-TA-A-CTGGC-G-A--ACG-GAAA-C-G- - - -T-A-TATGGGTGGTCAGAA

CM.GA x.GABI1 .. -GGATT-AAC---TCC--CCGT-G. ..-GCAGG-TTT---CGCA-CT-TCG-A-ATTTGCAGAAGCTGCAGCTCAATAAT-TTCCA-A-CCTCCGGTGG-TT TTAGCT

CM.NG.x.NG411 - -AGGAGG-T--A CA AT- -GCAG-AACTCAC-CT-AGT--~CTAC. vz aarcsrrerns. CAGAGCCTCCAGTCAAT-CCTTCTC-AATCCTT--TC-T-TGC - - TGGATAGGAGCT . .AAG- -AG--G--T-G--A
ND_1.GA.x.MNDGB1 C-AG-TTTGC-AG-GAGTGACC-A-T-G-C--TGGCT--AA-A-C--AG-GCAGCAATTGAATATGGGTTC | ATCAGAAGE T G6-TCG- - - -TCGTCA-CTT-GC- 8231
ND_2.GA x.M14 AT- GGTTGAAGGA TC ACAA-TTA-A- TTGGC G-A--ATC-GCA--C-G-AA-T-A-TATGGGTGGCAAGAG. . ...---AA-GCAGCGG-AGCAAG- 8685
ND_2.x.x.5440 --- TCGACGC-TTA-A-TTGGC-G-A--ACC-CCAA-C-G-AA-T-A-TATGGGTGGCAAG - - -AA-GCAGCGG-AGCAGCA 8392
NE.US.x. MNE027 CT- GG TATT AGC ACTG-AG-AC- - - -C-ATCG-GAGCATACCA-ATC- - C-AACC-ATATTCCAGAGATTCTCCACGAC-CTACA-A-A-TCCGAGAAGTCCTCA- -ACTGAA CTA-CCTA------A---G--T-GAGC 8564
ST.CD.88.447 TTGTGACT-T-C- - -AGTGGA-CAAGGCCT - --G--TTCTTC-CC-CAGC---G--T-GCAGTTCCTTTCGTGGCTAGGC-ATTTA-T-ATCCTTTT-T--C--C--G--CAACATCTTCGGAAAGCCTGCAGCAGACGGGTGGT -G-AAA-GCT- - -A- GATTGCGAGC

888
TTGTGACT-T-C- - -AGTGGA- CAAGGCAT - - -G- -TTCTTC-CC-CAGC- - -G- -T-GCAGTTCCTTTCGTGGCTAGGC-A-TTA-T-ATCCTTTT-T--C--C--G- - CAACATCTTTGGAAAGCCAGCAGCGGATGGATGGT - G-AAA-GCT - - -A-GATTGCG-GC 7885
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LST.CD.88.524 TTGTGACT-T-C- - -AGTGGC-GAAGGC-TGG-G- -TACT-C-CC-CACC--CG--T-GCAATTCCTCACTTGGCTGGGA-AT-TA-T-ATCCTTT-TTA-C-CC--G- -CAACATCTTTGGCAAACCCTCAGCAGATTCCTGGT-G-GAGTGCT - - -A-AACTGCGAGC 7891
LST.KE.x.lho TAGTGACT T-C---AGTGGC-CAAGGAAGGG-G- -TACTCC-CC-ATC- - -AG- - T-GCAGAGCCTCAGTTGGCTGTGG-ATTT-TT-ATCCTTTT-T--C--A--G- -CAACGCCTTTGG. ..\ .. ... CAGACCAI GCAGCA ATGGA-GG-GG-AA-CGCTCAGA- - 8954
GSN.CM.99.CN166 GAT- - - -GCCAG- - --GC--G--C-C-CCGTG----C-G-A -G -C---T-GGAACAGCTGCAGAAAGCAATC-AG-AA-CAATCC-GCAAGCG-G-C-GCTCAGGGAAGTAGCAGCCAGAGTG. . .. v n .t TAGCCTA-A-TAGC---G---TC--A S
GSN.CM.99.CN71 CCAC G CCA C-G GAGCAG. . ....... .. CTG-AG-A--C--TCC--CAAGCG-G-C-GCT-GGGGAAGTGGCAGCCAGAGCA. ..o vvs GCAGCCTATA TAGC---G

ON CM 99.L1 CA- GAT----~A----C-G-A--AG-GA-CTACC- - - - CC- CC-GAGAG- - TCCCAGAGGCTGCCACCECTCCTG-A- - TAC- CCT-CTCCAA- - GTGGG- A~ CCTTAGACGCTTGCTAGCCTACTGCCAGTAT G

G.x.NG1 T-C-G- TATTGAG GACTC-GGCT-GAC- - - CTACCG- - -CC-CCA-AG-G-G-GCA-CCACCTGATCCCTCTTCTCCGCGA-CT-T-CC-AC-GCTT-GGG--GCCA-TAGCCGCCTTCTT. v e e e ssiine e e s s, G

S_l.CM.Ol.lOSS -GAC---A-T-AG--C-GC--CC-CCC-TTG-T--C-AC-TC-GAGAGCA-TCCACCTGATACAGAAGGGGTCAATA- -ATT- - --TTCA-G- - - -GGGCACT - ATTGAGCCTCTCAGGGAAGCCTTGCAAAGAGCCCTCGC TG T-

US_1.CM.01.CM1239 AGTCAG--C-G-A-CA-CCC-TCGCT- - - -AC-CC-GAGGGCA - CTCACCTGATACAGAAGTGGTCAGTAC-ACT - -ATC TGA-T-GGG-ACAAGCCCGCCGCTGCAGTGAAC GCCTC-TAGCATA-A-T--A---G
US_2.CM.01.CM1246 GA --CCAG--CCGC--C--ACC-CTG-T--T-GACTC- -AGAA-CTACCACCACCTGACAAAGGGGCTAGTA-ATCC- TG- —T— -- —CC TTAGGGAAGCCTTAGGGCGCTTCATCGCACAC

US 2.CM.01.CM2500 --AG--CT----CA-ACC-TTG-T--C-GA-CC-G--GA-A-TCCATCACCTCCAGAAGTGGAGCAT-TCTCT-

CD.x.CD1 --A-----G-G--TC-GA-T-G--CCGCCTGTAGT-GGA-TT-GGACTTTGTA
)EB CM 99 CM4O TC-CA---GCA-T-G-C-GA-T-GA--AGGCT-T---T-A---CA- GAAGGAATATATAGACTGTCA'I'I'TGCTCTT-- C
9.C - 2GA---GCGC- - G-C-GA-T-GA- -AGGCT -T--G--C- - -CA- GAAACAATATATAGACTTTCATTTGCATTT - - - C- - AGA- -G-G- CTC-T- GGGGAACATTTAAGAGTGGTC .

FAL.C .00,26 AGCCA----- GCT-G-C-GA-TTG-GACC---C-A--GC-GC-AA-GCCAAGAGCCAACAGGTAGCG- AAGCCACA AC- CCTT-»-ACG CTCCACCTGACAGCAGCAGCAGCGACTCTCCAGTAT

L.CM.01.8023 GAC- ---A-----G-T-G-C-GAGTTG-GACC-CC--A-G-GC- - -AA-GCGACCACCCAACAGGCAGCG- AAGCCACA AC-CCTA---G-G-AT-AAATTCACAGCAGCAGTA .GCAACAA-C 'G--TTCAGT 8049
UN.GA.98.L14 TAGTGACT TTC-C-AGTGGC - GAAAGCTTGG- G- - TAGTCC - A- CAC - - AACA- CTACCACCTGCTAAGTTTCTTGTGG-A- CTACTTAC-ACTT- -T--C-TC- -G- - CAACGCCTTTGGCAGACCCTCAGAGETTGGETGE TTCG A»--TATTC GGCT CGAGC 9025
SYK.KE.x.KE51 -GA- -AGAGTT-C-GAGAG- -GCAGA-CAC-GA-T-GAG-AC- - - -AATTGCCTG- .. A CAG TCACA 8266
SYK.KE.x.SYK173 -GAGGACAGT - -GC- -CAG- - -CAGA-CTC-GA-T-GACA-C- -ACTATCACCTG- TTCA C 8567
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CPZ.CM.01.SIVcpzCAM13
CPZ.CM.05.. SIchzEKSOS
CPZ.CM.05.SIVcpzLB7
CPZ.CM.05.STVcpzMB66
CPZ. CM 05 SIV %zMT145

CP

CPZ C 98 CA 5

CPZ GA.88.GABI1

CPZ.GA .88.GAB2

CPZ.TZ.01.TAN1

CPZ.US.! 85 CPZUS
x.BEN

H2B.CL.x.EHO

H2B.GH.86.D205
H2G.CL.x.ABT96
H2U.FR.96.12034

MAC.US x.239
Env

ef

AC.US.x.251_1All

AC.US.x.251_BK28

AC.US.x. EMBL _

SMM.SL. 92 SL92B

SMM.US.x.H9

SMM.US .x.PGM53

SMM.US x.SIVsmH635F_L3

STM US.x.STM
AB.SN.x.SABIC

S_Cle)

EB.CM.99.CM40
DEB.CM.99.CM5
L.CM.00.266
TAL.CM. OI 8023
SUN.GA.9:
SYK.KE.x. KESI
SYK.KE.x.SYK173

Sowiouan)
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Rev end Env gp41, gp160 end
= =~
gAA%TAQAGéATAGTGCTGTTAGCTTGCTCAATGCCACAGCCATAGCAGTAGCTGAGGGGACAGATAGGGTTATAGAAGTAGTACAAGGAGC'I'I'GTAGAGCTATTCGCCACATACCTAGAAGAATAAGACAGGGCTTGGAAAGGATI'TTGCTATAA B 8796
*

LLNATAIAVAEGTDRVIEVVQGACRAIRHIPRRIRQGLERI
T TG----T A C---G-G-T C T C A C

A T
TGGA-CC-AG-AGC- TTCCAAGCA- - CGCG-GGA-T - - GAGAGAGA-TC-T- - G- GC - C~TGG- GAT C--CG
TGGA-CC-AG- AGCGTTCCGGGC———TGCA GGATTG GAGAGAGA TC-TA-AA- CACCTGGAGAGACT GTGG GG-C---G--GT

TGGA-CC-AG-AGCGTTCCGAGC- - -C -GG--T--G-G -TC-TA-AA-C-C G-CT-CTGG-GGAC-C-GGG-CA-A
TGGT-CC-AG- AGCAATCCAAGCAGCAGC--GG--TG G- GAGAGA TC-T--GAGC- C G GAGG CCTCGTGG-G- - -CC-CAGGA- - - -GGCAG- - -AG- - CATTGCA- -
TGGT-CC-AG-AGCGCTCCGAGCGGCAGCA-GG--T--G-GAGA-A-TC-T- -GAGT -CCGG- - -G-CCT-ATGG- -G-CTC- CAGGA----GGCG- SCIiiIATIAC-T---CTC-CCC-CT-G-G-. ..
TGG--CC AG AGCGTGCACCGCAGCAACT - GG--TG GCAAGA GA TC- TA AAGCAC- TGGAGAGCCT ATGGA- - ACT! C GGG-A -C--G--A--GC T--GCTC-C-C-CT-G-G-....
-C--G--A--A--T--GCTCGCGC-TT-G-G-.A
Env gp41, gp160 enq\
T-TT-CC-TG-GGCG-TCCAGGC-G-CTGG-GAT-TG-GA-AGAGA-TC-T--G-GC-C-TGG- GAGACTLATGG--GACTC TAGGA- - -G-G- A---TGG--A -I[ GgA"C'ﬁc'éG'ﬁG'iT'f{'(}A'éGc T--GCTC-C-C-CT-G- G- .............. 9243

G__R I L E L T L L
BV _E_D_ G Y__ S 0 S PG G L D K G L[S S L S C E## e
G TGG- GCA -C-CT-G-G .

T ACTC-GG GG
TGGAGAGACT - ATGG- - GACTC -GGG-A-G-T-G-A- -G-GA- -A

T-TT-C
T-TT-C
T-TT-C
T-CT-C
T-C--C -C- G -T-GCA--C--MR--C-C--C--G--A--GC-T 8732
TGGT-C -C-TGGAGAGACTCATGG- - -ACTC-GGG- A G-T-G-A---TGGG-A-T- GCA--C»-G-»G--»--T»-G-»--- 9180
T-TT-CC-AG-AGCA- -ACAGGCG-G-TGG- -A-TTG- GCGAGAGA-TC -T- - GAGC - C - TGGAGAGACA-ATGG - - GACTC -GGG -A-G-T-G-A- - - -GG~ -A-T-GCA--C- - 9265
TGGA- CC-AG-AGCA- - GCAAGCAGCATGG - GA- - TG-G- GAGAGA-TC -T- - GAGC - C - GGGAGAGACT - ATGG - - -ACTC - T6G-A-G-T-G-G- - -AGG- - CG-GGC -+ - C - ~A--GC-C-~C-- -~ -A--GC-T---CTC-CAC-CT-G-6- 8894
--G--C--AGCAGCA- -A-CGTCAC-CACTGTG--TGTG-T-CA---T-CGA-AAGC-CC-GT---TCA--ACG-C-T-CTTGCAG-TCCAT-GT- - -G- -AG-CAT-GCACAT - -A- - ---GC-C--A-AGC-T--G--ATGG- -TAAT- -G 087
C--T-C--AG-GG-A--A-CA--G-CTT-TG-G--TTTG--G-GC--T-CGCAAAGC-CC-GTCG--C-C-ATGGA-T-CTTGCAG-TCC----A-C-G--A--C-T-G-ACAT--A- -GC A-AAC C--TGG--CA 906
-----C--AGCCGCA- -ACAAGAAGCAG-TGTC--TTTG- -ACGCCTT-C-CAAA-C-C-GGCT-CCA-A-ATGGCTT-CTTGCAG-TCC----A---G--A--CAT-A--TCT--A- 411
1 ZIC--A-CCGCA- - ACAAGAAGCA-GTCTC- - TGTG- -ACGCTTT - C - CAAA-C-CAGGTC - CCAAA-ATGGCTT - CTTGCAG-TCCA- - -A- - -GCAC - - CAT-AG- -GT - -A- 913
--G--C--AGCCGCA- -ACAAGAAGCAG-T- -CCATCTG- -G-GCTTT-C-CGCA-C-C-G--C- A-A-ATGG GCAG-TCC----A-C-G- A C A 890
A-CCG-C- -ACAAGAAA-A- - -C-AR-TCTG- -AGGC-TT-C- CAAA- C - CATGTC- CCA-A-ATGGCTT - CTTGCAG-TCC A---GAAC--CGT-A---GT--A ©G-GC----A---C-T--GGAA- - CC-TA 874

ACT--TCG-T--CTA... ... TTGG-A-C--GG-GTC--AG-C-TCAGA-TCT----ACACTTC-G- - -TGGC- -CG-TCT-CG 151
C----CC-AG-GGCA- -AACAG-GC-TGCTC-A--TCTG- -G-GG- -T-CGAGG- -A-CCTG 766
AT-T-T- -AGTACTACAA-GCTATGC - - AGGGGCTATGGAG- -G - - GGCACCAATG- - -ACT-TCA .. -CCAT-GC GC 909
AT-TGC. .. -CGCT - CTACAAGAGG- TGCGC - GAGG - T~ TGGCGC -A-~ - GGAGGC - ACTTGG - CTATCATCAGCTAG- - CCC-C- G- - CCCT-GC - CAG-AAG-GGCAGC - - - T~ -C- R 606
--GT-C-"AG-ATTCAGCAGCT-G- - TGCTG-GATGG-GCTTCA-AAT - CTTACT - CACCTGGAGAG- - T-ATGT - CG--G-C- - G- -ACTT-GC - G- - TGGCCAGC -ATGG- GTGC - C-C-»G--AC--»GTAAT--G.... 452
--GT-C--AGGCTTCAGCAGCT GC-TGCGG - GATGG - GAGG - CTAAT - CTTACT - CACCTGGAGAG-AC - TGC CG--TTGCAG--ACC—-GCAG--TGGCCAGC ACGT- GTGC- AT--C-TAA 535
-C-A-T-GTTGG--G--C-G-TA-ACCGGATGGCTACA- - -A-ATAG-A-CTTCACA- - - TGCAGAGA, ATT-CT- CG G G-CGTGC--AT-G 378
AT-TGCC-AGTATTACARAGCTTTGC - - AG- GGCTATGGAG- GG - - GGCACCAACTT - -ACT-TCAGTTA 838
TT-TATC-AGTATTACAA-GCTTTGC - -AG-GGCTATGGAG- -G - -GGTACCAACTT - -ACT-TCAG-T----G--G--C--C- -CCT, 545
T-CT-CC-AG-AGCG-TCCAAGT -GCCTGG-GAT - TG-GA-AGAGA-TC-T- -G-GC - C- TGG- GAGACT - ATGG- - GACTC- GGG-A-G- A~ TGG--A-T-GCA--C-----G--G--C-----A-AGC-T--GCTT-C-C-CT-G- . 720
TGGAGCTG- - -C-AGATCAGA- - GAACAGA-GA-A--T-T-AGC---T. .. CATG- -AGA-ACC~C-G-CTG-G-CA-A-GAAGAGA- -G- - -TTC -GATT -AGAGG-AGA- - TG-GT - TCCCAGT - AGACCAC-GA- - CCGCT- G- -G. . . » 035
TGGAGCTG- - -C-AGATCAGA - - GAACAGA-GA-A- -T- T AGC---T CATG GAGAGACA C-G-CTG-G-CA- A GAA- AGA--G---TTC GATT-AGAGGGAGA- - TG-GT-TCCCAGT -AGACCAC-GA--CCGCT--G--G. . .. 032
TGGA-C-G- - -C-AGAGCAGA - - GAACAGAGGA - AGC ----- CA ACA- - -GGTTG-G-CA-A-CA --TGG-GATT -AGAT - CAGA- -TG-GC- TCCCAGT AGACCAC-GA--CCACT--G--G. ... 035
ATT-AG-GCTGGCTCAGG - AG - AA- GCAGA - GGAA ACA-CCA- TTG GCAA-A- GAAGAGA--G---CTC GATT GGAGG-AGA- -TG-G- -TTCCAGT -AAGCCAC-GA- -CCGCTT-G--G. . . . 110

CC-AGCAGCA- -AACAG-AA GCC AC CTTGTAG GC TGGCT CC--C-C-—C-----A--GGC G-TAC-A--TA .ﬁ.. 772
~2GY-CC-ARCAGCCTGCACAG-AGCCA-TG- - - - -
--G--CC-A-CAGCCAGCACAGCAG-C--TG A 1

CCG CAG-AGC G-C---CT C--ACC-A-AC-TC-GT-TAGT- - -AA-ATA- -G- - -AAAT - C-TGGCT C

---T-CC-AG-AG-A- TCACAGCAGCCA TG———GGCTC ————— CTGGACC- -CT-- CC--AC-TC----TAGTA--CA-CTA-AA- A———AT CTTGGCT——C——C—A—C—C——CC—
-----CC-A-CAG-CCT GAT - - -GGG~ C-AG-G-CAT-CA-CA- -G-AGG-C-ACAG-G- -AGT - - -AT-G-CG-CTC-TACCC- - - ~AGCA- - - -AAG-GGTGGC - - -C- -C--~C-G--C- -
---T- C--AG---CCATCACGT GGCAGGTGGG AGCTTTGGCAGTGGC-CCAG-G-ATTG-T--G-T--CGT--C-G-G-C-TGTCA- - - -AG- AG----A----T AGAG-G---GCT- ---C- ~AGCA--GCTC- - CC- CAAC-G-
---T-C--AG-C-CCATCA--T-GGCAGGGC-A-AA-TCTGGGAGTGGC-CCAA-G-ATTG-TC-GGT--CG---C---G-C-TGTCT-G-GAG-C- - -AACC---T-GC---T---GC -C-----A--AGCA--GTIT-T-AC-CAAC-G-
~--A-CC-AGC-GC-TGGCGAGA- GGCA- - - CA- -GCTT - -A-GGTTCAC-TGGTG-T- - - -GA- -G-T--AT-G-CG-CT-CG-G-T-G--AG--GA- --G- -CGCAGCT - -C- -C~ -GC-C-CG--G- -A- -AC- T--—TAT GC--TACT-G-.
---A-CC-AGC-GC-TGG-GAGA- -GCG- - -CA--GCTT- -A-GGTTCACCTGGCGCT - - - -GTC-G-T- -AT-G-CG-CT-CG-G-T-G- -AGTGCAG=- -A- - -GCAGCG- -C- -GC-G- - - -CG--G--A--GC-T- - -TATTGCC-TGCT-G-
AGGA-C-G- - -CGCGTGCAGA - C-AGCAGGG - GAGAGT - T-ATCGT - TCAGAAG- CAA-A-GTAGA-CCT- - -GTCTC-GCAG-A- -T-GAGGCCC-A-TGG-A-A-AACA-G-GGA- -T- - - - -TCCCAGT -AGACCAC - GA--CC CTT-G
--G--C--AG-AGCA--CA-CTCGC- - GGACGA-AAGTG- - GCACCAGA-G-TG-CCATTTGGC-AGCCC-AC-C-CCTAT-CCAG-C- - -T-GC-GAGAA-G-CGCAGC-T----AC----- C-TC------- GC----G-TCTA
--G--C--A-TCGCA--A-C-TCGC-CGGA-GG-AA-T-CG-GATTGG- -G- -G-CTATTTGGC-AGCAA-ATAC-CC-CTACCAG-C- - -T-GTCGAG- -CG- -GCAGC-T-G--GC-G--GC-TC----A-------- G-TCTACC-TAAC-G-
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:N-HUCA ~CGA- .
AC----G--A----A-.
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C-G-A--A- T-TC- CA-G--GT TA 152
--GATA- A»-GC CTGTGGAAAC- -AT- - -CC-GTAGA 496
-AG-A--A----AG-TT---AA 681

T CAA
e C———C——CAG AT-
-C-C---A---C

AG-A TG----AG- GG-
G GAACCA T--G CAGG CTC-C- AGACCTCC GA- ¢
GAGA TACATGAACAGCC AT- GAGAAACCC GC ACA A-AG- CAG
GAGATT - TATGAATA-CC-AT- GAGAACCCC-GC-ACA-A»AG-GAG-A»GAATTGT»C-AGCA-CAG-
GAGATT-TATGAATA-CC-AT-GAGAGCCCC-GC-G-A.

--AC
CCATACT--A--A-

- T-AGATGACTAATC- T»-AAGT--A

ST--T--CCTA

G- ATGAA GAAACCC GC- ACA CA-AGTTAGCAT GY.
GAGA-T-CATGAATA- - C- -T- GAGAACCCC - GC- ACA - -GAA- GAT - A- TTACAAT - - - AGCA- CAA-A- -

-A-- -GTA ATGAAGA-
Premature stop in SMM239

GACA-TATATGAATA-TC-AT - GAGAAACCC-GCTG-A-AGAG-GAA-A-TTAGCAT-C-G-AA-CAA- AT TG-A--A-ATA- ATGA TA—
G QY MNTPWARNZPATETETRTEIKTLAYRIKSDQQ M D D I D
-ACA-TACATGAATA-TC-AT-GAGAAACCC-GCTG-A-AGAG-GAA-A-TTAGCAT - (C: g AA- (C:AA /RT Tg-ﬁ--ﬁ—ﬁTA—ATGA-GA—

GGCA-TATATGAATA-TC-AT-GAGAAACCC-GCT! G A-A-AA-GAA-A-TTAGCAT
G AA AAACCC-GCT -A--AGGA--AATTAGCATACAG AAACAA AAT
-A--GACA- -AGCAAC-GTATAGGCAGCA
. -A-GGAG- - -AATTAGG- TATAG - CAACA,
GACAAT CATGAACA cC- AT GAGAAATCC- GCTAGA GAG GAA AGTTA AATf”G CA CAA
gACAATATATGAATA CC- CT GAGG ACCC--C-

-CT.-CT--AG: AGTT---TGG- -AA-A-----CC
TTA--A----G-=---- Gree TAAGAL

A AT----ACAC--AA- -
“T--T--CTTA--A---G-CT----GCAC- -AA-A-
-T--TA-TCTA--A- -AG- AG————ACAT——AAGA
T A C A-GG

T CTGGGAAC-A -A-
GA --G-AGA AATTACAA-AAG-A- ATAAATGG--T A- TGGTCTGAT--A»-A-»T--A A--A-
. GAAGAGGAAT -G~ AACATG CT CA- AT G--GACGCCTGCAAG AGG- -AC-AATGGG- - -AATGG- CA-
.GAAGAGAAAT -G-AACATG-CT-CA-A--G- -GACGTCTACAGG - CGGG - ACCAATGGG - - - AATGG - CA- AT .
GAA CAAAAT -G-AACATG- CGG A-AG-G--GG-GGCT-CAAG-AGG- -ACA-CTGGG-A-AGTGG-CG-A
TTGCCCTTGCCCGCTTT-CTAT-GACATC- - -A-GTAT -»TACCACAACC AGAA C---G-ACGT-.
GTAAAATG-CT-CA-AC-GCCG-CGCCTGCAAG-AGG--ACA-CTTTG- - -AGTGGGA - - CEAR -
CAG T-A--T-CTAC-CATATGCAAG- -GCAGCAGCAGAGAA- -A-GT- -CCCT-C-CACA-AAGAAGA-C- -C-CTC-GAAGAA- -A-
AG- G-C-TT-CAG---A-A-GCAAGC-T-AATAGA- -A- ATTGACTGGTATG*fGATACTffTHCACCTwaAHA—
-GGAGGGTT--CA-TAGA-A-TCAGCAG. . . T-A- TGGA---AATAGATTGGTATG--GATACA--T--TACCTT---A--G-
“GATGA-AA. .ACT--A--TAAC-C- GCAGG TgCAG

GAGC AAAA CCAZGAG-GG-AGCCTC -2 11T
GAC--C--C--

Gi1IALG ACiTIIIGACCC
<G-G---A-----G--GC-T---GACCCC -A
-A-GG--C-GA--T--GC-TC- CGACCCT --~-GG- -

. TA--A--A G
..G-GAA-TAACA--AA-GC- ATCATAA AA-AC- TA ACG-TCG-G
GAAATC-TC--ATC-T-TCCAG- -CTGGA-CC-CA-CATC-A-GA ATACA-CAATAT-TG-T-G-CCATGAT--T--A--A--A--A--C-

... GTTCT-GG-A-G-C-TAG-AGAGAA  TAAAGTGCACCAATAA--A-C- -CA ACA--A A
ZAZCCACTCTA-GCAG-CC- CCACAGAGAG TAAAATGCAC CAGA AGCCC

SAuIoud~) R[dwo) A'Td

sjuwugI Y



L007 wnipuadwo)) duanbag ATH

€6¢

H1B.FR.83.HXB2

01_AE.TH.90.CM240
02”AG.NG.x.IBN(
03_AB. RU 97 KAL153_2
04_cpx.CY.94.CY032
Al IF 455
B.US.90.WEAU160
C.ET.86.ETH2220
.CD.84.847R085
.BE.93.VI850
.SE.93.SE6165
.CE.90.056
.SE.93.SE7887

SIOTS!

NNOOZA

87.ANT70

M.91.MVP5180
LANT

CPZ.CM.01. SIVepzCAMI13
CPZ.CM.05.SIVcpzEKS505
CPZ.CM.05.SIVcpzL.B7
CPZ.CM.05.SIVcpzMB66
SPZ SM .05. SIV ZMT145
CPZ.CM.! 98 CAMS
CPZ.GA.88.GABI
CPZ.GA.88.GAB2
CPZ.TZ.01.TAN1

@ 1= 2]a nfaslaniaslasiaslasiaslasiaslesianlasianie:
)

H2B.GH. 86 DZOS
H2G.CLx.ABT96
H2U.FRA96412034

MAC.US.x.239
Nef

MAC.US.x.251_1A11
MAC.US.x.251 BK28
MAC.US x. EMBL 3
SMM.SL. 92 SL.92B"
SMM.US x
SMM.US x PGM53
SMM.US x, SIVsmH()SSF_L3
STM.US x.STM
SAB SN.X.. SAB lC

N.UG.x

[ST.CD.88.485
LST.CD.88.524
LST.KE.x.lho7

U CM1246
US~2.CM.01.CM2500
DEN.CD.x.CD1
)EB CM.99.CM40
B.CM.99.CM

SYK.KE.x.KE5
SYKKExSYKWS

3 3’ LTR U3 start Nef premature end in HXB2
GCAGCTGTAGSTCTTASCCACT'IF'TT'[AAQAG/E\AAAGGgGGSACTGGAAGgGCTAA}TCACTgCCISAAGAAGACGAGISTATCCTTGATCTGTGGATCTACCACACACSAGSCTACTTCCCTG/STTAGCGGAACTACACACCAGSGCCAG%G .................... 9192

>rrrrr>rrr>>>

TTG-GT- - -GA-G T
--CAGA--AT A--CACA ATT- TG GA- TGA G- -ATTG GT---GC-G- ... 9524
-TAGA-----A--CA-A-AC--GG-AA-GGAG- - - - -TATAA-T--A----G- . cee ... 8996

ST---A--T--T-T--T--G--------TAGA---T-A---A-C-ACT-AG-AA-TGAGG-G- - AATAA- - - -A- - - -G - - - - - Toe--- [ Y A A 9092
LTR U3 start

TTG--A------ A-GTCA--T---A-------

TTG--AA----CA-GTCT--T SASTTA-T, -AGTGC- - - -TAGA- - -T-A- -CA-A-ACT-AG-AA-GGA-G- -
L A I DMSHF 1Y H R I LDTIJVYLEKTEE

TT

T

T

T

T

T

T

T

T

T

T

T

C

C

C GC---- A-G T

T “GA--T---ATGC- TGA”GAGTGG”AATAA AGA fffff G---AGCT
- T-G--CT-A-ATGCTC-AA-TGA-TGG--A-T-A-T---ACC-G---ATCT--T

TGGTGG CA---T-G-----C-ATGCT! C-AA TGA- TGG----T A-AAAA-GC-G---A-GT-

CT---AA- --AGA--AT-G---A---ACC-GG-AA-TGAG--T--- ATAA-A G---A
TT---AA ATC AGGCGC--TT-A--C--C-AC--GG-GA- TGA---T--AATAA A--A-
A C-ATGCAG-GA- TGAGTGG--A TTGAA- -

G
GA-G---AC-
G

C G
- -GACC- - -GC- - -TGTGGAGTGG- -AATAA A- -A G
- »GACT AT C- - -TGTGGACTGG- -AATTG

A-
A
CTCATGA----C-- TGC-A-AA--A--GAC AGA
T --T-- - -»CC-A-AAT»G-»GACC ATGCA--TGTGGAGTGG--TCTTA ------ GA-G
-- -G--T-C---TT-A--C--C-ATGC-C-GA-TGA---T----T-A- -GA-
T -- -G--T-C---TT- A——G*—TCATGC C-GA- TGA TGG*—AATTA A—*A*GC—
TTGATGA- - - -CTACTCT--T-A- -- ----T C---AT-A--AA-CCATGC-C----TGA-TGG- -AATAA-A--A-G--
CT--G-A----CT-CTCGTT- A --ATGC C--A- TGA TGG—--ATAC G--A--C-
CTG-G-A----CT-CTCGTT- ATGC-C-TA-TGAGTGG- - -ATAC-G--A----
---CTCA--T ATGCAG-AA-TGAGTGG- - --T-A-AA---G
TC--- AG- “AC-G- - - -ATT-AA-GA-TGAG--T - - TGTGA- AGA---C -T--G
TTG--AA- -~ -C--CTCT--T---A-----A-C-----A------C- A-G-A-T-T-GTG---AG---G-T--A--T---C----C-ACC-AC-GA-TGAG- -T--AAT-A-A. . .- -CAG-ATC--T----- CcT
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. CCGGAGAGAGAAGTGTTAGAGTGGAGGTTTG 9352

GTCAGATATCCACTGACCTTTGGATGGTGCTACAAGCTAGTACCAG'I'I'GAGCCAGSTAQGATAGAAGAGGCCAATAAAGGAGAGAACACCAGCTTGTTACACCCTGTGAGCCTGCATGGGATGGATGAC .
G-

-C T AG

-C--CG-A T-GTCAG-T--AG-AG- G C- TGC-C-C
CAGGTTCCCA TGACATTTGGAT-G-T- - TTA-ACTAG- - CC-GTGTCA- - AGA- - - GGCAGA - AG- CTA- GA»- C-T-T----GGG-T-ATC-CC-G
TAGATTCCCA TGAC/éTETGgﬁT G- T--T¥AT$CT- --CC-GTGTCA- CAGA_&éGgEAgAGAG CT--GT-- -C AA¥--AGG'(I;'G T--TC-TC--

A A A A A A A = Ao A = A

T---A A
CACAAACAAGCA ACAT—-
A--ACAAACAAGCA- - CAT
A-CACAAACAAGCA- -
-CACAGACCTCC-CAT
-CACAGA-CTCCTCAT
-CACAAACTAGCCCAT
TT-A-CACAGACCAGCT-CGA-

_4
43

CTGAT - - G- CACAGG R

" CA- “TGATA--_CACAGG-GG-T.

. -TATCAGAT- -G-CACAGG-GG-T.
V S D E A Q ED

TATCAGAT - -G-CACAGG-GG-

A AGG-AG-C . -CACATT

“AT- -G-CACAGG-GG-T-AT-G- -CACATTATC--G-
C;GTCAGAE-»G ETAAG»---GT CA-T--C
.CTGC-TGAG- - - -CA-AG-C-TGT.
.ATGC-TGA- - -G-CA-AG-CCTGT.

--CACAAA-AA-A- A GACCCC--TGGCATC. . .
TT -G--- A-CACAA------- AAGACCC- - -TGGTATA. ..
CAT --C-AG-C--T--A-C-C GA- -GGA-AAGATCCA- -TGGTATC.
CTAT CTTG GTCTG- - -AGCGTTA-AAGC- -GAA-A-GAA--AA. ... ..... ..
ACA-T-TC--A-G--T--A-CACAGA- -GGG- AAGATCC»--TGGAATA.

. .—TATCAGAT--G CACAGG-GGGT . --G-G-ATTAT--AC-G--T--A-CTCAAACTTCCCA-TG- - -
.. TG-G-TGAGT-CACA-ATCCCTC- ~ATT-C-GACAGT--C--C-G- - - T-AAGTCAG- - -GGG-TCCA---G
..TG-G-TGAGT - CACA-ATCCCTC- -AT-CC-G- CAAT--C——C G- --T-AAGCCAG- - -GGG-TCCA---G
TG-G-TGAGTTTA-A-ATCCCTC--AT- - - -GAl C T-T---C----TT-AAGCCAGT--GGG-TCC-A--A
Tg G-TGAGT-TA- A ATC C AT C T--C- T'&E"TT AAE(C:CAG—--GGG TCC

-ATG-C-GAG-GCTCT
- ATA-CTGAG- - CTCT-AGG
- ATG-CAGAG- - GTC - - AGCCAG
" ATA-CTGAGA- CTCA-AACTGGGG-
ATAG- -GAG- - -T-T-A------G.
ATAGCAGACCC - - - TTATG-G--T- A SGGGAT. - - A

AATC-CAT AC--CA 8
A--TC- TGTG—— ~C-TCA-CCCCCACCTGGCT 9184

A--A-G
--C-T--ACT-C-CC- C——T——A CCTCTGGA- -G- - - -GTTCGAG-ATGG

. C--6 C--G---
TAC-C-G--Co-GT-A-Tom o cemmes TA-GGG-A-----T---AA- "ATAG- -GG-TGCTT- -AGT - -G-
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sjuwugI Y



L007 wnipuadwo)) duanbag ATH

$6¢

H lfBAFR,SSAHXBZ
01_AE.TH.90.CM240

H2U FR.96.12034

MAC.US x.239
S
AC.US.x.251_1All

Al
MM.SL.92.SL92B"

MM.US.x
SMM.US .x

GM53
SMM.US x. Sleme)?iF L3

STM.US x.STM
SAB.SN.x.SAB1C
%"/ANAUG x.TAN1

ER.DE.
VER KE.x.9063
VER.KE.x.AGM155
VER.KE.x.TYOl
COL.CM.x.CGU1
GRV.ET.x.GRI_677
MND_2.CM.98.CM16
DRL.x.x.FAQ
CM.GA .x.GABI1
C] .NG

ST.KE.x.Iho7

KE. 5
SYKKEx.SYK173

TCF-1 alpha bindin§
ef enc]\

ACAgCCGCCTAGCATTTCATCAC GTGGCCCGAGAGCTGCATCCGGAGTACTTCAAGAACT(CSC L S CAT 9420
*

. AACCGCAA
.GGACTTCCGGGTGCCATGACTCAGAACT!
i TGGCTGTAACCGCGCAGGCG 9473
ATT- “A--C--A---G-A--TGG-T- -AAGTCAG- CCTGCCAGAAGATGAGTGGAAGGCAAGACTGAAAGCAA T, CTG ....... GGTCAGGG- -G 9918
TTTAGCTAA AAAC, 9

T-GAT-C--A---G-G--TGG-T--AAGTCAG-CCTGCCAGAGGATGAATGGAAGGCAAGACTGAAAGCAA
-- TTCAGCAg ¥¥C - -ﬁ -- Ag g- -TGG-T- TCﬁgTCAG - -ATGCCAGAGAAAGAGTGGAAGGCTAAACTGAGAGCAA

: T---G-G----G-TGGAAGTCAG-GCTACCAGAAGCAGTATGGAAAGAGAAACTAAAACAGA
.CA---ATTTATTAA-TGC- -A--AG-G- -TGG- -GTAAGTCAG-TCTGTCAGAGGAAGAGGTTAAGAGGAGGCTAACCGCAA

TCF-1 alpha binding Nef cnql\
-TCCAACT--G--C-ACAC-T-T...-A---ATAT-TTAGAT-C--A--AG-G--TGGA-G-AAGTCAG-CCTGTCAGAGGAAGAGGTTAGAAGAAGGCTAACCGCAA
F G S K S G L S EEEVRRRTLTA

-CCAACT=-G--C-ACAC=T-T.. =A== -ATAT=TTAGAT-C- -A- -AG- G- - TGGA- G- AAGTCAG- CCTGTCAGAGGAAGAGGT TAGAAGAAGGCTAACCGCAA . -

*
~ GAGGCCTTCTTAACATGGCTGACAAGAAGGAAACTAGATGA

-TCCAACT - - C-ACAC-T-T...-A---ATAT-CTAGAT-C -G.-TGGA-G-AAGTCAG- CCTGTCAGAGGAAGAGGTTAGAAGAAGGCTAACCGCAA GAGGCCTTCTTAACATGGCTGACAAGAGGGAAACTCGCTGA
-TCCAACT- - C-ACAC-T-T...-A---ATAT-TTAGAT- -G--TGGA-G-AAGTCAG-CCTGTCAGAGGAAGAGGTTAGAAGAAGGCTAACCGCAA. . . . .. GAGGCCTTCTTAACATGGCTGACAAGAGGGAAACTCGCTGA
-A--- C-ACACAT-T...-AA--ATTT-TAAG -G--TGG-TGGAAGTCAG- CTTGACAGAGGAAGAGGTTGAGAGAAGGTTAGCTAACAAGCCAAAACCGCAGAAGAAGATGGCGGATAAGAAGGAAACAAGCTGA
T-A»R-CT-T. LA TT-TTG. -G--TGGT-GTCAGTCAG-CTTGTCAAAGGAAGAGGTGCAGAGAAGGCTAACCGCAA. .. ... GAGGCCTTTTAAAAATGGCTGACAAGAAGAAAACAAGCTA
C -G--TGGC-GTAAGTCAG- CTTGTCAGAGGAAGAGGTAAAGAGAAGGCTAACCGCAA. ... .. GAGGCCTTTTAAAAATGGCTGACAAGAAGGAAACAAGCTGA
T -G--TGGT-GTAAGTCAG-CTTGTCAGAGGAAGAGGTAAAGAGAAGGCTAACCGCAA. .. . .. GAGGCATTTATAAAATGGCTGACAAGAGGGAAACAAGCTGA
C -G--TGGTTCTAAGTCAG-CTTGCCAAAGGAAGAGGTTGAGAGAAGGCTAACCGCAA. .. ... GAGGCCTTCTAAAGATGGCTGACAAGAAGGAAACAAGCTGA 9522
-GG-GCC-TCAGCACAAG-CTAA. . .\ttt iin i eanns .. CCACAAAACCACATCCTATGGAGTTGTC 9629
C...... GCTTTAAGGACATgCATGGTCTTGTTAAGAGGAAGTAG . CCTAACCGCAGGCTTGCGGTT/éAGC'(I:'/ééEXAGGE%GTTGCC 9449

C
CCAGACCGCAAGCCTGCGGTTAGAACATCACCATGGAGATG 9438
N S T T GTTGCTGAGACAGCA 8620
................... TGTCAGCACTTTGCGGTT. . ..ot 9289
CTGCAAGAGGAAGTGGTGGCAGTTCTAG . CCGACCACAGAAGGTTG-CA 943
TGTTGCAAGAGGAAGTGGTGGCAGTTCAAGCCAACCACAGAAGGTTG 9197

. . CCACATCCTCTGGGGTTGC-T- 8982

G T G A... P . TCTGGAGTTGCCTTGGAAACAGCG 9075

CA-CATTA- AAGA! P T T PP --A 8893

TAT--- fCCATAAAATGC --AA--G-A-A--G-C-TGTT e ACAAGCCTCTCCTATACTGCCT G A A TGGTGGCAGTTCTAGCTAACCACAGAAGGTTG 9367

TAT--T-CTATAA --A---G-A-A----TGTGTG AGTCTGAGCTATGAAGCCTACAAGAAGGAGGAAAAGCCTGACTGCTGCAAGAGGAAGTGGTGGCAGTTCTAGCTAACCACAAAGGGTTG 9127
,A, - fATATATTAGAT C -A--AG-G- fTGGAfoAAG ............ . TCAGGCCTG GAAGAG! G, G T

-A----TCAGAAAA--A--TA-AAG-A-AC-AGCA-C CAGAGGAAGTAG

-TCAGAAAA- —A- -TA--AG-A-AC-AGCA-CA TCTCTTAGCTTGAACTGTAAGAGGAAG AG

GAGAAA- --A-CAAGTG-TC-AGCAACTGCTATGAGATTTAACTGCGAGAGGAAGTAG.

G- -T-C-A-GA-AC-A--TACTGCT - TCGCTTTTGACTGCAAGAGGAAGTAG

G
C-CT-AT-T-GC-TA-GAC-TT
--CCTGAAT-G--T-A-ACATTT
-TTCAG-G--T--T-A- ACGTT-

T C-AC

G -G-GG L..--A
TCCAATGT-G- - -G-GG-CTTT . -A-A- - - -TCA-AAA- -

G-TC-AAG- -G- -CA-AA-GTCAGGCA-ACAG-T- - - C-A- -TG-A-C- - G- GGAGCG- - - GATGCGCCT - ACCGCAAACCGCTTCCTATAG.
G-TCTA-G-----C--GA-ATCAGGCTG-CAGATGA-C-A--TG-A-C--G-GGAGCG- - - GAAGCGCCT -ACCGCAAACCGCTTCCTATAG
G-TC-AAG--G- - -G-CA-GAG-GGCAGACAG-T--CA-A--T--A-C-AG-GGAGCG- - -G, C-T-GCCGCAAACCGCATCCTCTAG
GTTCTAAG--G-G-G-CA-GAG-GGCCCTCAG-T---TGA-TTA-A-C-AG-AGAACG- - -GA-GCGC-T-ACCGCAAACCGCATCCTATAG
G-TC----T-G--CC-GA-GTCAGGCT-ACAA-T- - -C-AAATG-A-C--G-GGAGCG- - - GAAGCGC - T-GCCACAAACCACATCCTATAG. . . . .
CcT -C--CA-GA-GTCAGGCAG-CAATT - - -T-AAATA-A-C-AG-AGAACG- - -GA-GCGC-T-ACCGCAAACCGCATCCTATAG. « v ot eeens st -
--CC-AA-GTCAGGCCC-CAG-TTA-T-AAATA-AAC- AA AGAGCG- - -GA-ACGC-T-ACCGCAAACCGCATCCTCTAGAACTCTGCTAGAGACC. . -
--TC-CA-GTCAGGCCGCCAGTT-A-C-A-ATG-A-C--G-GGAGCGA- -AC-GCGC-T-GCCGCAAACCGCATCCTCTCGCAGT CTCCATAA . Lt e st et e et e e s e s st s s it et s s s sas s s nsnsssssnsnnnns

GGTG-T-T. ..AAA...GC--GC-ATA G A-CTTC- AACTTCAC GCATAATAACTACTGCCAGAGAGCTAAGCCCAGGAAGTAG CCTAACCGCAAACCACATCCTACTGCAGAACTEGCEGAGAGGC CA

9481
AGCTTAACCGCAAACCACATCCTA--G 9105

A-TG-T-T...AA---AG-CC-TGCTG-A-AA, AG G-GCAT-CT-GAA-ATGTATGTTCCCTAAGAGGAAGTAG. . . v v ottt e ittt it ie it e et a i eain e ennennns
-T A-TGCT-T...AAA--AG--C-TGAAGCC-ATA-ACCA...G--C-TAA-AGAA--TGCATGTTCCCTAAGAGGAAGTAG .CTAGCTTAACCGCAAACCGCATCCTCTTG 9035
»TGAGAAG»- ACACC-C-GGA-C-AAGATG-CCGA- TGGGACAG»-TGGAG GAG - GAAGCGGATGCTGCTAGCTCCACCGCARACC . -+« + v v voo s e e oo 9 99
-TGAGAAG- - ACACC-CAGGA-C-AAAATG-CTGA-T- -GACAG- -TGGAG-G- - - GAAGAAGGAGCTGCTAGCTCCACCGCAAACCGCATCCTCTTGA . « ottt ettt ettt ettt e e ettt e ettt it e s s s s it s s s s s inaessesnsss

-TCC-ACT--G--C-A-G--TTT...AG----AT-C- AAA» - -C --T- -AG G» -----C-TGTTACTA-TCTGCAGTGGGAGGTGTAG CTI'AACCGCAAACCGCATCCTCTTGCATCG 96] 7
~TCCA-A-T- - - -C-A-ACA-CAGGCTG- -ABATG-CT G-AATT, GAC-A-CAG-AAAGC-CTAGCTCACCGCAGAAACCACAGGGTACATCTCCTAG. .GAGACACCTAGGAGACAGAGACCGCCCAGGGGAGGAGTCGGGGCGGGGGA 9025
-T-CA-CAGGTTGGGAGATGGC- . . .CGCTTG- AGTTAGA AGA AAACAGGAAAACCAC AGAG......... CTGCAGTCAGCACTTAGTAAGAACATCTCCTAG. v v v v eennes GAGACTCCATGGTGACAAGCTCGGCCCAGGGGA. ... ..o vvv et 9312
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1.SIVepzCAM13
CPZ.CM.05. SIVcpzEKS05
CPZ.CM.05.SIVcpzLB7
CPZ.CM.05.S1VcpzMB66
CP% CM .05.SIV¢ %zMTl45

H2G.CLx.ABT96
H2U FR.96.12034

\/I/}C,US,X.239

[S
AC.US.x.251_1All
AC.US.x.251 _BK28
AC.US.x.EMBL
SMM.SL.92.SL92B
SMM. US

SMM US.x.PGM53

SM USS x SI[VsmH635F L3

COL.CM.x.CGU1
GRV.ET.x.GRI_677
D_2.CM.98.CM16

dST'CD‘ss'4ss

SYKKEX.SYK173

Sowiouan)

919|dwo) Ald

NF-x-B-II NF-k-B-1 Spl1-TIT Spl-1I Spl-1

CGAGCTTGCTACAA. ... .. .. ittt o .GGGACTTTCCGCTG. oo e e i e i e i e oo oo . GGGACTTTCCAGGGAGGCGTG. o v v ettt GCCTGGGCGGGACT GGGG. AGTGGC GAGCCCTC 9501
G--AG--T--.ACT . e . . . . GA-GTGTG. . . . .GC-G.------ AGT-.----.---

GACTTG--..CTG . ...CA. . . P T G

-ACT.AA- AACTGCTGATCAACATTTGCTGACAA. . A . . . .

-AgT AGAAACTGCTGACAA. ... vii i eneammmm=====TAA i ammmmmm == m A G- -Ga T-GT- CA-g
AG
G
G

.A-AACTGCTGACAA.
-ACA. A AACTGCTGACTCTGC
-TCT..A-AACTGCTGAGCCTGAACTTTTACAA.
GACAGAG-ACTTTTGGACTC .+ v v v s -
-A-TAAAA. .CTGCTGACTG. .. .........
GA- -TAGCTACT - - GAAACAGCTGAGGCTGCA
GA- -TAACTACT . GAAAACAGCTGAGACTGCA. .
GA- -TAACT, GAAAACAGC CA.

T6-T-G
GGGGGGTGG-TTCAA- TTT 8932
.TGTGGGTG-TTACT- TTTT.G--CG 9187
AAGGGGGT GG-CA-G-C-GAACA, - -GC-- - -TTTTA----- 9567
.. .AAGGGAGGGACAT - - - -GGA-CT-GT-G- -AACG.
. GACAT - - - -GGA-C .

G. -- 9457
-C A--AACG. - - -AT 9908
.. GA-CAA- - - -GGG-TT-GTTG- -AACG. - - -AT 9937
. e GTACTAT - - - -GGGACT -GTTG- -AACG. - - -C. 9366
............................. GA-CAA----GGA-CCA.T-G--AACG. ---.T 9466

“TGCAC  AAG - AGGAAACTAGCAGACACTGCA . -
..... GCAGA-AG - GGACAAGCTGACACAGCA. . .
...... CAGA-AGGAAACAAGCTGAGACAGCA. . ........

........................................ CGGGGAGG-ACTG- - - -GGA-CC-GTCG- -AACG. - - -A- 9938
-GGA-CC-GTCG- -AAC-

C
AT ATGACATTAAGAACTGCTGACTGAGA
TAG-AGATGACAT - AAGAAGTGCTGATCAGCA
TA CAT TGGTGATGACATTAAGAA!
AC-TT-GAAACTGCTGACAG
AC-TTAA-AACTGCTGAC
AC-TTAAAAACTGCTGAC

C A CTCT!
TC-TGGA-AC-ACCTTCAGAAGTGCTGACTGAGA
G-TAACCAGGCAG-AGAATCTGCTGATGCAAAA.

-A AG-AGATGCTGA. . CACAGAA.

. . GGGAT AC- TGGGA-
- A---GCGCCTGCGCGCTGGTGTA. .. .A . . . . AGACT-A--T-GGAG- - - -GT TTG.
AACCACAT - CTACTGCAGAACTGTAGTTGCTT e . . . T R AAACAGG-A- -GG-A- - -TCG.
-T-TGGA-A-G-TCTT . AATTCAGCTGACTCTGGA. . . - A G . . .
-T-TAAGCAACTGCTA, C TCTGOA  + v vverrnrinnns
AA- '(I:'GGCTGéCA GAAGG##éCTAGCTGAGACAGCA

T-ACCATGACT -
T-ACCATGACT - GCCCGGTTGCCGCAGCAACCGGGGCGGACTCA GGGCGGACT - G
GCCAGGTTGCCTGGGCAAC TCGTGGGTAAAACTG

..... TTGCCTAGCAACCCTGGGCGGACTCAGGGGAGGGCCTG»-AGG CTCT GGAGT GEXT:

. .GTAGTCAAG c

- CGTTGCTAAGGCAACGGGGGACGGACTGGGG
| CGCTGCTAAGGCAACGGGGGACGEACTGGGGE - GGGA- CG- -AGGAGCT- -G -
AGGG. .A--GG-A---TT-

GACTC
-CTAGGCAACGGGGCTAGCGCATGCGCGCTAGAGTA. . .. ..
G-CT-ACC-A--CTGCATAAAAGCCGATGCTCTGTAGCTATCC
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H2U FR.96.12034

AC.US.x.239
AC.US.x.251_1Al1
AC.US.x.251 BK28
C.US.x.EMBL 3
.SL.92.SL.92B
SMM.US.x.H9

SMM.US .x.PGM53
SMM.US .x.SIVsmH635F_L3
STM.US.x.STM
SAB.SN.x.SABIC
TAN.UG.x.TAN1
VER.DE.x.AGM3
VER.KE.x.9063
VER.KEx. AGMISS
VER.KE.

KE.x.T
COL.CM.x.! CGUl
GRV.ET.x.GRI_677

§>>

D_2. CM 98.CM16
RL.X.X.
C] GA.X,GAB]
RCM.NG.x.NG411

"A M'CMAOO 26

SU(GAB&LM
SYK.KEx.KE51
SYKKKEX.SYK173

TAR element start
TATA box 3' LTR U3 end 3 LTR repeat start
2 07

AG.ATECT. .. .GCATAXAAGCAG. .C‘(I:'GC.TTTT'(I:'GC_(IZ_ .TGT. ACTGGG .TCTCTC. TGGTTAGA

............................ CTAG..................GGAACCC . 9597
G. . . A--. . . . 91

.GCTGGC.

GCAGGTAGAGCCTGGGTGTTCC- - .
. .GCAGGTAGAGCCTGGGTGTTCC- - .
. .GCAGGTAGAGCCTGGGTGTTCC- -
. .GCAGGTAGAGCCTGGGTGTTCC- -
. .GCAGGTAGAGCCTGGGTGTTCC- -
. .GCAGGTAGAGCCTGGGTGTTCC- - . . .
GCAGGTAGAGCCTGGGTGTTCC--. v vvvinv e e vanns GCTA--CT-TC.A 9600

LGCT---CT-TC.AI0151
“GCTA--CT-TC.AI0126
9590

- .ATTCA-TC.G- GC.
- .ATTCA-TC.G----GC.GGA-AGGCTGG- -
- .ATTCA-TC.G- - --GC.GGA-AGGCTGG- -
- .ATTCA-TC.G----GC.GGA-AGGCTGG- -
- .ATTCA-TC.G- - --GC.GGA-AGGCTGG- -
- .ATTCA-TC.G----GC.GGA-AGGCTGG- -
--ATTCA-TC.G- - - -GC.GGA-AGGCTGG
TAR element start
3"LTR U3 end\}F LTR repeat start

.---.ATTCA-TC.G----GC.
A. G

CAA- GA-.

TTTC.TTG. ...

GCAGGTAGAGCCTGGGTGTTCC--. oo v e e ennns GCTA--CT-TC.A10071
. .GCAGGTAGAGCCTGGGTGTTCC- - . .GCTA--CT-TC.A10066
. .GCAGGTAGAGCCTGGGTGTTCC--. .GCT, A- -CT-TC. AI 0041
. .GCAGGTAGAGCCTGGGTGTTCC- - .GCTA--CT-TC.A 9180
. .AGTAGGTGAGCCTGGGTGTTCT--. .ACTAA-CT-TCAA 9531
. .GCAGGTAGAGCCTGGGTGTTCC- - . .

. .GCAGGTAGAGCCTGGGTGTTCC- -
GCAGGTAGAGCCTGGGTGTTCC- - .

GCC
©-CGCTGGCT-- - . .
. -CGCTGGCT-

. .TGGCCA. .
. .ACCTGGT.TGGCCA. CCAGGGG--A.

C . .ACCTGGT.TGGCCA. CCAGGGG--A.
-CGCTGGCT - - - .ACCTGGT.TGGCCA. CCAGGGG--A.
»CGA AGCT - CGA GG ...........................
-CGCT GGCT--- .ACCCGGT.TGGCCA.CCGGGGG--A.

8

TGGT.GAGTCTGCTG. AAGGAGGCTACCTGCTC. GAGC-CC-GGTGGTTCGCAGGGCCTT - - CCTTGGGC 9458
TAAGTCTCT - GGAACTCCAGCTTGAGCCTGGGTGTTCG- - GG -TCT-TGAA 9229
TGT------- TAAGTC-CTAGGAGACTAGCTTGAGCCTGGGTGTTCG- - . .A-TTCT-TGAA 9319
'I'I'GTATCTCTGA GC e 3(5)2(9)
T GG TGAGTTCTTG AAGGAG. . TGCCTGCTTGTAGC-CT-GGCGGTTCGCAGGCCCCT - GTGGC 9377
........ GCAGGTAGAGECTGGGTGTTCC -~ - v vssnervnnnn. (GCTA--CT-TC.A 9548

¢ "

AG-GACTCT - -GGAGTC
AG-GACTCT - -GGAGTC
AG- -ATCCT - -GGAGTC. . .
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TAR element end, Poly-A sigpal
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1.SIVepzCAM13
CPZ.CM.05. SIVcpzEKS05
CPZ.CM.05.SIVcpzLB7
CPZ.CM.05.S1VcpzMB66
CPZ.CM.05.SIVcpzMT145

M.98.CAM3

H2G.CLx.ABT96
H2U.FR.96.12034

MAC.US .x.239
MAC.USx251_1All
MAC US.x. 251 BK28

AC.US.x.E 3
SMM SL.92. SL92]§
SMM.US x.H9
SMM.US x

PGMS53
SMM.US. XSSIVsmH63iF L3

STM.US.
SAB.SN.x.SAB1C

COL.CM.x.CGU1

GRV. ET x.GRI_677
MND_2.CM.98.CM16
RL.x.x.FAQ

RCM.GA x.GAB1
CM.NG.x.NG411
ND_1.GA.x.MNDGB1

GSN.CM.99.CN71
'M.99.

o
=
5
o
OZ
388%
o)
=
B
(=]

.CM.00.266
TAL.CM.01.8023
SUN. GA 98.L14
SYK.KE.x.KE51
SYK.KE.x.SYK173

TTGAG TG C 9632

. .ACTGCTTAA

CCGGTACTGGGCAGA

- --GGC C
CC-GCA- -AGGCCAGTGTTGGGCAGA.
CC-GCA- - -GGCCGGTGCTGGGCAGAGC .
CC-AAAG

CC-GCA- - -GGCCGGTGCTGGGCAGAG

- -GGCCGGTGCTGGGCAGAG.

- -GGCCAGTGCTGGGCAGAG.
CC-GCA- - -GGCCAGTGCTGG., CA, GAG
CC-GCAACAGGCCATTGCTGGGTAGAC . ACGCT. C...TTGA
CC GCA GGCCGG TRG CACGCTTGC...

C...TTAA.AG.A
TGGCTCCACGCT TGCTTGC...T
TGGCTCCACGCT. TGCTTGC
C. .GCTTGC.

TCTGG- TAGCTCGGTCAGGAGGCTTCTGGAGGTAGATCACTAGGGGCTGCTCTGGTCTTGGTCT GGTAGACCTTCGCTACTTCTAGTGGCCATAGAAG AGGGGAGTAGGCACCGCTTGCTTATCCTAATTGCTC——
EAGGCTTGCTGGG TGCCTCTCG CTTGC. AGCCT

GCCGGCCTCAA. . CGGGAGAGATCA
GG--TGC GGGAGCGCCTTGGCTGGGTCTTGGT G CC C G G A CCGC TGCT C GGTTAAT GCTC L CATGETCITAGTT - AACCAG 9451
AGA C-TAGAA..TTAGA-CA 921

. TAGGCTTTACCAGCCC- -

GGGGAGCTAGAGG . . . . CTCCTTGCTTTGCAGTACAAG

T 9355
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Extensive secondary structure in this region?

3’ LTR R repeat end 3 LTR US start 3" LTR U5 end,
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TT%AA GTAGTG. . .TGTGCCCGTC.TG.TT. .GTG.TGACTCT...GGT..AA.CTAGAGA. .............. TCCCT..CAGA. ..o ii e CCCTTTTAGTCAGTGTGGAAAATCTCTAGCA

.CTGG-G-

.CTCAGAA.-TA--A--A..GTA-GT

.CTCAGAT.TAAA- -ATA. .GTCAA

--TG.A-C----TGTGCC. TATC A

C-A. A------ TGTGC- . - CTCAGAC. TAAA. CATAA.G-A- -
AU - LCTCAGAA. “TX 1 IAAA. GTAZG
AGTT-A- -TGT-CC.-ATC--T.. IZTCGG GTTC- TCTGA.... A CCTGGTCTGTTAGGACCCTTCTCGCTT . TGGGAATCCA- - GCA
GGTT-AA.G---TGT-CC. -ATC--T. . - TCGG-GTTC-CCTGA. . . . GTAACAAGA- CCTGGTCTGTTAGGACCCTTTCTGCTT . TGGGAA - CGG- - GCA

-CCTGGTCTGTTAGGACCCCTTCTGCTT. TGGGAA-CCA- -GCA
GA-CCTGGTCTGTTAGGACCCTTCTTGCTT. TGGGAA-CCG-AGCG

3 LTR US start ' R 3" LTR U5 end.
AG-T-..GT--TGT-CC.-ATC--T..CC-AGCC-CC-C--GGT . .CAAC.TCGG-. .-CTCAATA. ... ATAAGAAGA - CCTGGTCTGTTAGGACCCTTTCTGCTT  TGGGAA- CCG-AGCA- - - -- [
AG-T- . GT---TGT-CC. ATC--T. CC-AGTC-CC-C--GGT. CAAC . TCGG- .. -CTCGGTA. .. ATAAGAAGA- CCTGOTCTGTTAGGACCCTTTCTGCTT | TGGGAA - CCG-AGCA- - ----- -C------

AG-C-..GT---TGT-CC. -ATC--T..CC-AGTC-CC-C--GGT..CAAC.TCGG-..-CTCGGTA. . ..ATAAGAAGA-CCTGGTCTGTTAGGACCCTTTCTGCTT.TGAGAA-CCG-AGCA-

.CC-AGTC-CC-
..CC- AGTC CC-

. CATAAGAAGA - CCTGGTCTGTTAGGACCCTTTCTGC. . v v v vt
- CATAAAGAAGA - CCTGGTCTGTTAGGACCCTTTCTGCTT . TGGGAA -
GA- CCTGGTCTGTTAGGACCC TTCTGC. . ......
e -CCTGGTTACTAAGGATCCC. .. vvvn. TGA.

- AGGGAA-CCT-GTTACTGGGG . . , . TTTCTTATC-AGGC-
TGAGGGAAGACCCTGATGGAATCAACCATGGAGAAGT - TTGG-CT-
TACTGGGTTCTCTCTCTGACCCAG. . v v vt ettt ans

JGT-G-TGT-CC. -ATC--
“A--GCA- - - -TGTGCC . -
~ATCTGAG, CAAGTGCC- | -ATT

AGACTT - - GAGAGA . -ATTG
-ATCTGAGTCAAGTGCCCT-ATTGACG. CC CAC C.

C
.A-GCAGG.

-ATCTGAGTCAAGTGCCCT - ATTAATG. CC-CAC-C. . TTGAACG. . . . .GG- GAAGTTCCTTACTGGGTTCTCTCTCAAACCCAG ..............
-ATCTGAGTCAAGTG- CCT-ATTGACG. CC-CAC-CTCTTGAACG. .. . . . GG-ATCTTCCTTACTGGGTTCTCTCT (GACCCAGGCGAG--. ... ..
1éééfAfAffé1Aé+éAAlfélftA+11tléééééiAééé?éfAéiAiiIZfé1AléftftffAéféééfftftéféiA"tAééf """"""""
AAGTGTACTC-TGTC-T-TGTTC-TAGTGAG. . . . . ACTCTOO TACT-GAG- ..o . TCAGACTAGGTGAGAGCTATCCTGAG-TT-AG-GAGAGTARA-A- -~ . SGesns
G-AGC A - - -TGTGCCTOTTT-ACCTC- CAGEA-T-A- -GACTCT - ~GGT-GBGA. 1o

.TCAGATTCTTGTGGCAGAAGAGCCTTGG. .. ... (C: -AGAAAATTCCCTA-C--T

A-
AATC- .AGT--- TG CCC . TCAGATATTTGTGGCAGAAGTACTGAAG. T-AGAAAA--TCC- AACCAG

-TTGTC-TCAATAGA
GC CCCAT-TCT.CCTAGT

CIGCT. CoCALCTGT . C I ITG 6T CACC L CCCGA. AL GT G, L
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